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when the tool tip contacts the work 


he modern automated production line is a miracle of cost-saving 

efficiency. But all its ingenious complexity has but one purpose — to 
bring work and tooling together. That’s the point where it either pays off 
or it doesn’t. 








Heald Model 4 Tool Sharpening 
i ivi j Machine arranged for true-radiu 
To assure maximum productivity—hence maximum return on the invest- “~ e 






. grinding of nstant-clearance-angle 
ment—cutting tools must be sharpened with machine precision. When they tools which are idea! for contour 
are ground on a Heald Model 4 Tool Sharpening Machine, exact tool ages 


geometry is obtained every time—and cutting edges last longor, saving 
down-time for tool replacement. 

This advanced design machine is available for both true-radius and con- 
ventional elliptical-point tool grinding. Its fully automatic tool reciprocation 
assures uniform and repetitive tool tip accuracy and permits one operator 
to tend several machines at the same time. 

Ask your Heald engineer for complete information on the Model 4 Tool 
Sharpening Machine, or send for Bulletin 2-4-3, Issue 1. 
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IN THE MANUFACTURE OF METAL PRODUCTS 


SHOP PRACTICE 
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in Savings Daniel Verna 
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Welding All-Aluminum Cranes R. F. Dehn and A. J. Westendorf 
Cylinder End Housings Machined by Cost-Cutting Combination 

Cut and Ground Thread Taps—7 (Data Sheet) 


MACHINE AND TOOL DESIGN 

When to Use Carbide Dies Arthur E. Chambers and W. K. Facknitz 
Generating Two Reciprocating Strokes for One 

Mounting Provides Double Action for Compression Spring 

Cable-Operated Die for Multiple Piercing 

Locator Compensates for Variations in Hole Center Distance 

Circular Gasket Cutter 


MANAGEMENT PROBLEMS 


Depreciation Again a Foremost Tax Topic Charles 0. Herb 
New Limits of Accuracy Louis Polk 
The Fight to Be Different Bernard Lester 


REFERENCE SECTION - 


New Tables Simplify Helical Spring “Arithmetic” — 
i ekis ob sKennnes RP ESR Peter F. Rossmann 


DEPARTMENTS 


Keeping up with Washington Talking with Sales Managers 


Book Reviews Latest Developments in Shop Equipment 166 


Ingenious Mechanisms 
Tool Engineering Ideas New Catalogues 


In Shops Around the Country Between Grinds 
Materials 


PRODUCT DIRECTORY — ADVERTISERS’ INDEX 
228 v 291 








ROLL threads? 


You—as a metalworking manager—constantly face 
such decisions. Your answers are measured in terms 
of product cost, and require reliable information on 
relative output, tool cost, downtime, etc. 


Providing you with such information is an impor- 
tant function of your LANDIS Representative. He 
is a trained Threading Engineer. He was scientific- 
ally selected, trained in our plant, and served an 
extensive field apprenticeship. His personal ability 
is backed by fully-staffed Engineering and Research 
facilities, and more than 50 years of knowledge and 
he experience accumulated as Threading Specialists. 


Whether you need data on which to base a buying 

.decision—or help in developing special tooling for 
"a particular threading operation—contact your 
LANDIS Representative. He can offer you a ma- 
chine or tool from the most complete line in the 
world to thread by Cutting, Rolling, Tapping, or 
Grinding. 


LanDIS Machine company 


WAYNESBORO + PENNSYLVANIA @ U.S.A. 
THE WORLD'S LARGEST MANUFACTURER OF THREADING EQUIPMENT 
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. Centerless Thread 
Threading Machines Grinding Machines 





FELLOWS GEAR PRODUCTION 
Builds Extra Quality 


View of production floor at Stanley Electric Tools, showing 
some of the Fellows Gear Production Equipment used. 


Gears produced with Fellows Machines add high 
quality to these Stanley Electric Tools. 


THE 
PRECISION 
LINE 
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EQUIPMENT 
at Lower Cost for STANLEY 


Stanley is a name you know ...a name that stands 
for high quality in electric tools. 


To insure this quality, while providing the high production rates that 
mean lower costs, Stanley Electric Tools, Division of The Stanley Works 
at New Britain, Conn., uses Fellows Gear Production Equipment for 
shaping, shaving and inspecting the armature pinions for its electric tools. 

Fellows has long been the leader in Gear Production Equipment, 
with machines for every gear production job: Fellows Gear Shapers, 
Pfauter Gear Hobbers, Fellows-Reishauer Gear Grinding Machines, 
Fellows Gear Shaving Machines and Fellows Inspection Instruments. 

If you make gears of any size, from 1/16” P.D. to 120” P.D., 

Fellows’ 60 years of experience can help you improve quality and 
cut costs. For complete information on Fellows Gear Production 
Equipment, call your nearest Fellows office. 


SHAPING. The versatile No. 7125 SHAVING. The No. 4 Fellows Fine 


Fellows Gear Shaper gives Stanley high 
production speeds (up to 450 strokes per 
minute). It also provides fast, simple 
changeover from one job to another. 


Pitch Shaving Machine puts finishing 
touches on each pinion and adds the 
finish which results in long life and quiet 
operation. 


INSPECTING. The No. 4 Fellows Fine 
Pitch Red Liner makes and records a 
composite check of gear accuracy, insur- 
ing high quality standards. 


THE FELLOWS GEAR SHAPER COMPANY 
78 River Street, Springfield, Vermont 
Branch Offices: 
319 Fisher Building, Detroit 2 
150 West Pleasant Avenue, Maywood, N. J. 
5835 West North Avenue, Chicago 39 
6214 West Manchester Avenue, Los Angeles 45 


Gear Production Equipment 
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SEVERAL MILLING OPERATIONS are 
performed on these large cast 
iron parts for a milling machine, 
on a 28" Vertical Hydro-Tel. 
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HYDRO-TEL 


can do in your shop... 


combination depth control 


automatic profile tracing automatic depth control tracing eel aes Wain 
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PROFILE OF THE MASTER (at DIE FOR AUTOMOBILE ARM REST COMBINATION TRACING of a life- 
right) is accurately duplicated on is cut on a 30" Hydro-Tel (see size dress form mold on a 28" 
the workpiece —a punch which large illustration on left page). Hydro-Tel. This complex part is 
forms street light shields. completed in a single setup. 


For lower costs and greater productivity consider the versatile Hydro- 
Tels. Basically, these machines are flexible general-purpose millers, 
rigidly constructed and powered to take a healthy cut. Hydro-Tels handle 
a wide range of work with speed and accuracy. Operating and production 
features include hydraulic activation of all slides, with finger-tip touch 
manual servo controls; dial selection of infinitely variable, independent 
feed rates for table, cross-slide and vertical head (if desired) ; single lever 
directional controls for feed and rapid traverse of table and cross-slide; 
and dial selection of spindle speeds. All controls are within convenient 
reach from the operating position. 

Hydro-Tels are even more than efficient general-purpose milling ma- 
chines: when equipped with standard tracer units they meet the highest 
requirements of die sinking and production shops. Automatic depth con- 
trol tracing, 360° automatic profiling and various combinations of these 
two methods simplify accurate reproduction of the most complex shapes. 
And a wide array of multiple spindle heads are available to suit your 
machining operations and production schedules. 

CINCINNATI Hydro-Tel Milling Machines are making low-cost records 
in shops everywhere. Let our Field Engineers explain what they can do in 
your shop. Further information may be obtained by writing for Catalogs 
M-1773-3 and M-1923-2. 


MILLING MACHINES © DIE SINKING MACHINES * CUTTER AND TOOL GRINDERS © ELECTRICAL DISCHARGE MACHINES 
THE CemectmM Att MILLING. MACHINE CO., CINCINNATI 9, OHTO 
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LANDIS 


precision to tenths consistently. ..lower units costs 


These new Landis features assure MORE production 
MICROFEED ... cancels grinding feed variables—automatically 
FRONT-OF-WHEEL DRESSING .. . dresser travel parallel to 
work centerline is assured 

AUTOMATIC WORK RESTS. .. . positive work support for bet- 
ter roundness and size control 

NEW BED DESIGN .. 


relationship 


NEW FOOTSTOCK .. . preloaded ball sleeve for shake-free 
support 


- One-piece casting for accurate ways 


bea ace 








Four main bearings of a cam shaft being ground in one operation 
Production is 65 complete shafts per hour, removing .015” stock 


dus rot mm 010] Oo baat fe)[-Jaelslac= 


precision grinders 


LANDIS TOOL COMPANY 
WAYNESBORO, PENNSYLVANIA 





U.S. MULTI-SLIDE 
cuts contact 
assembly costs 


20% at P. R. Mallory 


This shows how a U. S. 
Multi-Slide eliminated 

a separate staking press 
operation. This operation 
(now eliminated) required 
manual loading which 

was slow and costly. 

Find out for yourself how 
U. S. Multi-Slides can cut 
costs, reduce waste and 
improve the quality of your 
products — write for U. S. 
Tool Company Bulletin No. 15M. 


STAKING | MANUAL ee | 
PRESS || ASSEMBLY 


ASSEMBLY 
CONTACT j 
HEAD 
» CONTACT 
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U. S. Multi-Slide Model No. 28 with AR-10-48 U. S. Automatic Stock Reel in action at 
P. R. Mallory & Co., Inc., manufacturers of Electrical and Metallurgical Components, in Indianapolis. 


Mallory Spring Contact Arm which consists of 
a leaf spring backing member with an elec- 
trical contact attached. 


MB By the use of a U. S. Multi-Slide Model No. 28, P. R. Mallory 
and Co., Inc. — specialists in complete contact service — entirely 


eliminated one costly operation in the fabrication and assembly of 
Spring Contact Arms. 


Today, these Contact Arms are formed and assembled on a U. S. 
Multi-Slide. Coil stock for the Contact Arms is fed from a Model AR-10-48 
U. S. Automatic Stock Reel. This Multi-Slide pierces, trims, forms and 
cuts off the spring arms and attaches the prefabricated, hopper fed 
contacts in one continuous, automatic operation. 


In volume production, complete contact assemblies now cost 
$3.19 per thousand less — a savings of 20%. And, according to 
Mallory, this automatic U. S. Multi-Slide production also improved 
product quality and reduced waste. 


US. TOOL COMPANY, INC. 


AMPERE (East Orange) NEW JERSEY 
U. 5. Multi-Slides® + U.S. Multi-Millers® + U.S. Automatic Press Room Equipment + U. S. Die Sets and Accessories 
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V-G and V-12 Engine Blocks 
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New concepts of production flexibility are engi- 
-neered into this new Sectionized Transfer-matic 
created to machine engine blocks for a new family 
of large V-6 and V-12 truck engines. 579 boring, 
reaming, tapping, chamfering and spotfacing oper- 
ations are performed on the V-6 parts and 901 on 
V-12’s. Of these, 454 are common to both parts. 


The uncommon operations are taken care of 
with standby spindles and machine units, and 
with a novel two-step transfer mechanism which 
reduces the number of spindles required to machine 
the V-12 by approximately 50%. The transfer 
mechanism, where applied, allows the V-12 to make 
two stops under each multiple head (heads have 
only enough spindles to process the V-6). At the 
first stop, the front half of the V-12 is machined, 
and at the second stop, the rear half. V-6’s move 
through the machine in a conventional manner 
stopping under each head only once. 


Capacity of the line operating at 100% efficiency 
is 65 V-6 blocks per hour, or 35 V-12’s. 


The line is divided into sections with provisions 
for banking between each section. Thus, it is 
ssible to be producing V-6’s in some sections, 
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Cross lift and — transfer mechanisms prevent 
scratching and scuffing of the heavy parts as they 
travel from operation to operation. 


Construction to the Cross “‘building block’”’ 
principle assures maximum flexibility for part 
design changes or even processing of entirely 
different parts. 
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Floor plan layout of the section 
ized Transfer-matic. The illustra- 
tion on the right is Section 1] and 2 


Established 1898 
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Fiusl in Automation 4 


PARK GROVE STATION « DETROIT 5, MICHIGAN 
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combine your grinds in 


NORTON machines...like these 


Grinding three stem pinion diameters on a Norton Type CTU 
Cylindrical Grinder. This multiwheel setup grinds three diameters in 
a single plunge cut, eliminating the need for separate operations. 
Norton automatic truing substantially increases the efficiency of 
multiwheel grinding. 


Grinding a steering knuckle on a Norton Type CV-4 Angular 
Wheelslide Grinder with a dual wheel setup. Norton machines of 
this type offer unlimited opportunities to save time and effort when 
grinding several diameters, adjacent radii, and shoulders. 


NORTON PRODUCTS: Abrasives + Grinding Wheels + Machine Tools + Refractories © Electre-Chemicals — BEHR-MANNING DIVISION: Coated Abrasives * Sharpening Stones + Pressure-Sensitive Tapes 
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like these... 
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If you’re producing multi-diameter parts by grinding one 
O.D. at a time, here’s a fact worth all the consideration you can 
give it: 

A single Norton Cylindrical Grinder will grind several sur- 


faces at the same time — replacing two or more ordinary single- 
| 4 wheel machines and saving you considerably on purchase costs, 





operating costs and floor space. 

On Norton center-type cylindrical grinders with straight or 
angular wheelheads, single or multiple wheels can be used to 
4 grind several surfaces simultaneously — including tapers, 
shoulders and plain or contoured diameters. Where wider wheel 
spacing is required, the heavy duty Type CM-1 Multiwheel 
Grinder can be used to good advantage for high speed, high 
production O.D. grinding. 

Among the many time-and-money-saving features engineered 
by Norton for these machines, push-button actuated automatic 
wheel truing is one of the most outstanding advancements. This 
device provides close, uniform control of the amount of wheel 
face removed by the truing diamond, and trues the wheel or 
wheels either straight or formed, with speed and precision. 

Get further facts on how Norton cylindrical grinders are 
bringing new efficiency and economy to O.D. grinding through- 
out industry. Your Norton Man, a trained grinding engineer, 
will be glad to show how these multi-grind, multi-wheel ma- 
chines can benefit your own production. NORTON COMPANY, 
Machine Division, Worcester 6, Mass. 

District Offices: Worcester, Hartford, Cleveland, Chicago, 
Detroit. In Canada: J. H. Ryder Machinery Co., Ltd., 
Toronto 5. 
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Grinding multiple diameters on a crankshaft, this Norton MACHI NE TO OLS 


Type CM-1 Multiwheel Grinder finishes the job in about the same 


time it would take a conventional machine to grind just one of these 75 years oO Bee Making better products 
diameters. The massive wheel spindle holds a number of 36” 


wheels, properly spaced, within a wide span of 30”. -..to make your prod ucts better 


MACHINE TOOL DIVISION: Grinding and Lapping Machines — G & E DIVISION: Shapers + Gear Cutting Machines + Gear Induction Hardeners 
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Warner & Swasey has, 

in its 3” Capacity Single 

Spindle Bar Automatic, 

a machine with the power and flexibil- 

ity to handle long, short and medium : Ni BA ‘ 
run bar jobs...simple or complex... 

precision runs ; 
“=== AUTOMATICS 
—equally well! e 
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iT 7. 
G me fo Pine mm 
Single housing for turret and spindle bearings ends . ni 
. : . ; PEO spindle rise due to different temperatures. Close toler- 4 
Unique Tool Slide Action permits handling internal ausin eve held Sremn start-up to dimt-dewts. 


recesses and grooves with standard tools on a wide 
Stays accurate! Rugged, self-contained design needs 


variety of jobs. 
. ‘ no periodic leveling. 
End-working turning heads let you multiple-tool she — 
with a wide selection of standard tools. Hydraulic 


chucking unit available as an optional. 


Quick, camless setup. No cams to change, store or 
design. All automatic functions are set and controlled 
by easily installed pins or trip blocks. 


independently operated cutoff slide permits vir 
tually free cutoff cycle since it may be started with 
any one of the turret strokes. 


You can produce it better, 
faster, for less with a S 


WARNER & SWASEY 











FOR DEEP CUTS WITH A HEAVY FEED. The 2AB with its 
exclusive Single Cutter Turner is the only bar automatic 
that can hog metal like this. The part shown is machined 
from 2’’ C-1141 annealed bar stock. The 1%" diameter is 
held to a .001 tolerance and 25 micro inch finish in one cut! 

« Speed is 908 r.p.m. or 476 s.f.m. 

« Feed is .024" per revolution 

* Depth of cut, %’’ + Length of cut, 4%’’ 

* Power consumed, 30 H.P. 


And this cut is accomplished in 13 seconds! 
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MORE INFORMATION? ASK FOR 
THE NEW 2AB BULLETIN. 
WARNER & SWASEY COMPANY, 
CLEVELAND 3, OHIO 
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FROM CREATIVE CRUCIBLE: HIGH SPEED STEELS THAT MAKE BETTER TOOLS POSSIBLE 
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UNGROUND CLASS “C” HOBS, made from Crucible’s M2S, consistently meet runout tolerances as required. 
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ACCURATE HOBS— 


WITHOUT GRINDING! Toolmakers hold hob tolerances to less than 


0.001" without finish grinding—because of improved manufacturing skills and 
continually improved Rex® High Speed Steels. 


Today’s toolmakers are not only pro- 
ducing accurate unground hobs to 
closer tolerances — they’re also making 
them stronger, longer-lasting and with 
fewer grinding stresses. 


What is behind this development? It’s 
the skill of the toolmakers — combined 
with continuing Crucible developments 
that improve the quality of Rex High 
Speed Steels. Crucible tool steel metal- 
lurgists, working closely with produc- 
ers of fine precision tools, are able to 
devise mill manufacturing practices to 
provide steels ideally suited to specific 
applications. 


At Crucible, Rex High Speed Steels 
have always been produced under the 
close personal supervision of the most 
experienced men in the industry. To- 
day, these men utilize the most ad- 
vanced electronic instrumentation to 
assure the production of highest quality 
steels. For example, they use precision 
instruments to control the temperature 
of the molten metal, in the melting fur- 
nace, so each heat is produced under 
identical conditions. New techniques 
permit greatly improved deoxidation of 
the liquid steel. New ingot mold designs 
provide freedom from segregation when 
the steel solidifies. And all Rex High 
Speed Steel billets are inspected ultra- 
sonically before they are rolled or 
forged. 


As a result, Rex High Speed Steels con- 
tinue to make the best hobs because 
they offer: 

more uniform distribution of car- 
bides throughout the section. This 
ensures minimum size change, greater 
predictability in heat treatment, greater 
hardenability and more uniform hard- 
ness in the heat-treated tool: 

more uniform distribution of sul- 
fides in the free-machining grades. 
And this provides improved machin- 
ability and superior surface finish. 





CRUCIBLE 











Single-Thread Gear-Hob Tolerances 
(in Ten Thousandths of an Inch) 





DIAMETRAL PITCH 
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Outside Dia. C 50 45 40 % 20 v 2 2 10 8 





Table: Metal Cutting Tool Handbook 


FINAL PROOF OF A HOB’S ACCURACY. This lead variation chart, 
produced by a special electronic recorder, provides a check of 
every tooth in the hob. Checks are made “against perfection” — 
so, any deviation shows up on the chart. Photomicrograph shows 
tooth area’s structure and the uniform distribution of carbides 
in Crucible Rex M2S. (Photo: 100X dia.) 


¥ 
+4 


i 
‘ 


ae ee hi tet, ge 
| 


i 














BETTER TOOLS, THROUGH 
BETTER STEELS. The con- 
stant improvement of Rex 
High Speed Steels ensures 
the inereasingly greater 
performance of fine twist 
drills, taps, broaches and 
cutters —as well as hobs. 





STEEL COMPANY OF AMERICA 


Branch Offices and Warehouses: Atlanta + Baltimore + Boston + Buffalo + Caldwell, N. J. 
Charlotte + Chicago + Cincinnati + Cleveland + Columbus + Dallas + Dayton + Denver «+ Detroit « 


indianapolis « Los Angeles « Miami + Milwaukee + Minneapolis > New Haven + New 


e, Pa. * Grand Rapids + Houston 
York + Philadelphia 


* Pitteburgh + Portland, Ore. 
Providence + Rockford + Salt Lake City « San Francisco + Seattle + Springfield, Mass. + St. Louis + E. Syracuse » Tampa + Toledo + Tulsa 
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How | B&W JOB-MATCHED TUBING 


helps you design a better end product 


You can get the right tube for your job with 
B&W Seamless Mechanical Tubing because you 
can choose from: 











... Special shapes and prefabricated forms to 
improve design and simplify production. 
These are just some of the reasons it pays to specify 
...a range of sizes, grades, and finishes for B&W Job-Matched Mechanical Tubing. Call your 
design flexibility local B&W District Sales Specialist, or write for 
Bulletin TB-361 for full information. The Babcock 


& Wilcox Company, Tubular Products Division, 
Beaver Falls, Pennsylvania. 


--.a variety of heat treated conditions for 
the most suitable mechanical properties 


THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
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Gardner engineered abrasive improves finish 


in lapping operation from 12 to 4 RMS 









Workpiece: Cast iron valve plate—.282" thick 
Stock removal:.................002"' overall 
Former Disc—12 Micro finish 


Gardner Disc—4 Micro finish 


Gardner disc:. .500 grain silicon carbide deep 
corrugated Yellow-Rim® disc 
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Write today for your copy of Gardner’s Abrasive 
Catalog. 


GARDNER 


abrasive discs 


BELOLT, Wis cl ON aie 
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Numerical Control 
in three directions 


DEPTH CONTROL developed by Fosdick, adds the ulti- 
mate third dimension to precision boring. Use random length 
tools for boring to depth under complete numerical control. 
Combine rapid depth control with horizontal positioning, 
preselected spindle speeds and feeds, coolant on-off, tool 


selection, even automatic tool changing, all by Fosmatic 
Numerical Control. 


Tape or dial any depth. Absolutely no stops to preset. 


Fosmatic Numerical Control easily fits into a cabinet small 
as your home refrigerator. The Fosdick system is electro- 


mechanical. Its electrical components are simple, easily 
maintained. 


Always, with or without numerical control, you depend on 
a Fosmatic for precision within 0.0001”. 


Keep precision machining control in the front office. Relieve 
the operator of his “fear of error.” Investigate—and invest— 
in lower costs with Fosmatic precision, now. Write for 


Catalog PB-A. 


BORING '=" 
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) TEAR 
WARRANTY 


The Sheffield Corporation offers a 5 Year Quality and Re- 
liability Warranty on Precisionaire Column Instruments 


now being shipped with Sheffield gaging tooling. 
The Warranty is clear and positive, as reliable as the per- 


formance of the Precisionaire Column Instrument which it 
stands behind. 


Precisionaire Column Instruments have performed so well 
over a 20 year period that Sheffield can make this important 
assurance of reliability — at no extra cost. 

Sheffield Precisionaire Column Instruments are the most 
versatile and trouble-free air gages you can buy. 

For reliable air gaging, specify Sheffield. Ask your Shef- 
field representative for details about this Warranty. 


SHEBELELD 


ye 
Corporation “=SSe8) Ls uf al Dayton 1, Ohio 


A subsidiary of the Bendix Aviation Corporation 


Gages, Measuring Instruments, Automatic Gaging & Assembly Systems * Machine Tools + Contract Mfg. 
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rinding wide varie 


parallel surfaces 
precision ground in (operation 


Counter pinion 
2400 per hour 





GARDNER 


Upper and lower pole pieces 
250 per hour 





Watch disc 
4000 per hour 


Connecting rod 


900 per hour 


Gardner 2V18 Double Vertical Spin- 
dle Grinders lower costs with fast, 
accurate grinding. Interchangeable 
work carriers for parts of many 
shapes, assure profitable, flexible 
operation. Write for latest catalog. 


Rotary work carrier assures high 
production grinding of both sides of 
small connecting rods. 








brute POWER 


... flows from this Gray giant at the touch of a button. 
Its massive design and tremendous rigidity guarantee heaviest 
Pevassict Mestiliist ei ETatrliham yatta tlsM stslatstancomcstisttt ss 
tolerances is equally available on this 8” Gray Horizontal. 
Its amazing convenience permits small machine speeds 
for the first time in the elephant field. . 
That’s why ... large jobs don’t grow old on a Gray. 


The G. A. GRAY Co., Cincinnati, Ohio 
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Spiral pointed 


WITH BALANCED ACTION 
BLA se e,4 
ve (Ae \ Winter Spiral Pointed Taps are recommended for almost every type of 
4 \ Pay through-hole tapping. Short Flute Spiral Pointed Taps provide increased 
ie, aha er strength and rigidity for tapping thinner sections in soft, stringy materials. 
; EXACT FLUTE SPACING Exclusive Balanced Action is built into every Winter Tap by pains- 
Ct taking attention to manufacturing detail. This inherent ‘plus-value’ is your 
guarantee of top performance from Winter Spiral Pointed Taps, as well 
as lower cost-per-hole. 
Specify Winter Brothers Balanced Action Taps . . . the best tools 
ACCURATE AND PRECISION CHIP 


CONCENTRIC CHAMFERS DRIVER CONTOURS available for every tapping job, every material. 


UNIFORM FLUTE CONTOURS (20 — 


ee | 
CALL YOUR “‘#! WINTER BROTHERS COMPANY 
Ye 


WINTER DISTRIBUTOR “(GAA > ROCHESTER, MICHIGAN, U.S.A. 


Distributors in principal cities. Branches in New York © Detroit * Chicago © Dallas © San Francisco © Los Angeles 


CHOOSE FROM WINTER’S WIDE LINE OF TAPS, DIES AND GAGES 
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tools plus. 


self-thinned 
heavy duty 
drills 








The engineering staff at National is constantly alert to the needs of industry 
for tools that save time, lower costs. Patented self-thinned heavy duty 
drills are o specific example of this conscientious research program. Thinning 
operations have been built right into flute contours to save time when 


resharpening and maintain contour accuracy throughout the long, usable 

life of the drill. TWIST DRILLS « REAMERS 

COUNTERBORES ¢ END MILLS 
MILLING CUTTERS * HOBS 

For lower metal-cutting costs, specify National, the tools plus! CARBIDE AND SPECIAL TOOLS 


Self-thinning heavy duty drills are available in a wide range of stock 
sizes at established list prices from your Nationa! Distributor. 


NATIONAL TWIST DRILL & TOOL COMPANY 
ROCHESTER, MICHIGAN, U.S.A. 


Distributors in principal cities. Branches in New York © Detroit ¢ Chicago ¢ Dallas ¢ San Francisco ¢ Los Angeles 


CALL YOUR 
NATIONAL DISTRIBUTOR 














H. C. DAUM 

Manager, Machining Process Department 
Manufacturing Engineering Office, Ford Motor Company 
Chairman 


J. Q. HOLMES 


Director, Production Engineering Section 
General Motors Corporation 


Congratulations 


It has been our privilege to cooperate closely 
with the members of the Special Machine 
Tool Standards Committee, their staffs and 
other users. 

Basic standardization is opening new 
fields for expanded use of multiple operation 
machine tools in the metalworking industry. 

All of our proposals are now based on 


BUHR MACHINE TOOL COMPANY ~- 


the new standards. Our first large SMTS 
machine is under construction. Others are 
in the design stage. 

To the Special Machine Tool Standards 
Committee which conceived the ideas and 
labored so long and so well for the estab- 
lishment of these standards, Buhr says, 
“Congratulations on a job well done.” 


ANN ARBOR, MICHIGAN 


MACHINERY, March, 1960 





K. C. BUTTERFIELD : R. L. WITSCHE 


Staff Master Mechanic, Chrysler Corporation : General Supervisor, Mechanical Engineering Research 
$ International Harvester Company 


TO THE SPECIAL MACHINE TOOL STANDARDS COMMITTEE 


on initiating and coordinating the move toward standardization of basic “building blocks” for special machine tools 
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Open secret 
of New Britain superiority 


Wide-open design makes the most fundamental 
difference between a New Britain automatic chuck- 
ing machine and other machines. It speaks for 
itself as a means of getting at the tooling, making 
adjustments and clearing chips. 


Massiveness, right from the floor up, is equally 
apparent and equally important in chucker work. 
You see it in the way the cutting tools make the 
heaviest cuts with a chatter-free smoothness that 
can’t be duplicated. 

Only New Britain provides a combination of 
longitudinal with transverse forming motion where 
needed. This versatility eliminates the need for 
second operation machines in many cases—par- 
ticularly when a job is setup for double indexing 


ae aoe ee M 


New Britain’s answer 
to a serious threat 


Overseas production of just about anything you 
care to name is making serious inroads on Ameri- 
can domestic and foreign markets. It’s no secret 
that European and Asian industry is catching up 
fast technologically—and they have a real com- 
petitive advantage in plenty of low cost skilled 
labor. While many foreign products are still in- 
ferior to those of domestic manufacture, this is 
far from true in all cases. The answer is, of course, 


increased productivity at lower cost. 


In its all-new line of bar machines, New Britain 
has developed the most modern bar-turning units 
available. Five models in two different series are 
offered with capacities from 114” to 514%”. These 
machines are designed for really fast, trouble- 
free, high-precision production. More operations 


for fast two-at-a-time production. 


New Britain spares no pains to incorporate 
every new development to make chucker-type 
machining more profitable. The open-end design 
lends itself particularly well to magazine load- 
ing and unloading, for example, and many New 
Britains are being equipped to provide this feature. 


Whenever a number of operations are required 
on cast or forged pieces, these massive, rugged, 
powerful machines offer great possibilities for sav- 
ings through faster, more accurate, more reliable 
production. A new and complete catalog on the 
New Britain chucker line is just off the press. 
We would be very glad to send you your copy. 


CHINE COM PAN FY 


per machine are possible than ever before. Wide 
open tool areas allow unlimited combinations of 
end working and forming tools. New Britains will 
stay new longer. The exclusive wear-preventing 
features so familiar to New Britain users have 
been retained and improved. Catalogs on both the 
small and large series machines are yours for the 
asking. After looking this literature over if you 
think one or more New Britains may help improve 
your competitive situation, we will be happy to 
review your prints and arrange a demonstration. 
No obligation, of course. Call us or call your local 
representative. 


New Britain-Gridley Machine Division, The 
New Britain Machine Company, New Britain, 
Connecticut. 





° GRIDLEY MACHINE DIVISION 
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Precision boring 


New Britain’s new approach 


New Britain Cam Actuated Vertical Precision 
Boring Machines offer an entirely new principle 
for more accurate boring and turning, plus com- 
pact exterior design and fast tooling. Rough cuts 
and finish cuts within close tolerances on the same 
set-up are characteristic. Standard models are 
available with maximum swing from 12” to 1734” 


in 10 or 15 horsepower. 


Here are a few of the major new developments 


incorporated in these unusual machines. 


Greater accuracy. Both the vertical and cross slide 
cams are mounted on a common shaft which is 
contained inside the vertical slide. The linkages 
found in conventional cam-operated contouring 


machines are eliminated. Both the vertical and 


Vee. mai r ata GR 
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cross slides ride on preloaded roller bearings and 


are deflection-free. 


Clean-sided design. Any number of these self-con- 
tained machines, each with one or more spindles, 
can be arranged side by side. Depending on how 
they are tooled, they operate either as a single 
unit or as individual machines. Parts can be in- 
verted on adjacent machines or on adjacent spin- 
dies of the same machine, finishing both sides, 
completing all operations in one integrated, high- 
volume operation. 


Fast tooling. Unrestricted accessibility allows rapid 


tool and cam changes. 


Complete catalog material is available. 


Idea for volume producers 


of shafts 


Economists are making startling predictions on 
this year’s increase in productivity. They say it 
will be twice that of recent years—up as high as 


10% in some manufacturing industries. 


Whether or not these predictions come to pass, 
it’s certain that it won’t happen in plants using 


outdated equipment. 


Shaft work is a problem to many firms. New 
Britain pioneered template-controlled contour 
turning and boring, solving the problem for many 
progressive companies. Now for the manufacturer 
with really high volume requirements we present 
Model 412/25-a four-spindle, template-controlled 
machine capable of producing a four-fold increase 
in productivity per man hour. 


The basic principle pretty much speaks for 


MACHINERY, March, 1960 


itself. As in the case of the single-spindle contour 
lathe, inexpensive metal templates control the 
full cycle and re-cycle if required. Simple, single- 
point tools replace complex gang tooling. Setup is 
simple and fast. When tools wear, merely replace 
them. Since all relationships are maintained by the 
template, tool replacement involves no problem. 


When the volume of contour turning warrants 
it, this machine can be the best money maker on 
the production floor. Your New Britain represen- 
tative can quickly tell you after looking at your 
prints and learning of your production require- 
ments. Meanwhile, we would be glad to mail you 
descriptive literature containing the basic facts 
and specifications. New Britain-Gridley Machine 
Division, The New Britain Machine Company, 
New Britain, Connecticut. 
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for speed and accuracy in production 
it pays to use UNIVERSAL DRILL BUSHINGS 


Write for complete 
Catalog, today! 


UNIVERSAL ENGINEERING COMPANY + FRANKENMUTH 2, MICH. 
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Cutting Fluids / 


MACHINERY, March, 1960 


FOR 100% OF ALL METAL CUTTING JOBS 
Production-proved products of The Cincinnati Milling Machine Co. 


CIMCOOL $2 Concentrate — The pink fluid which covers 85% of all metal cutting jobs. 
CIMPERIAL — Newest in the famous, industry-proven line of CimcooL® Cutting Fluids. 
CIMPLUS — The transparent grinding fluid which provides exceptional rust control. 
CIMCUT Concentrates (AA, NC, SS) — For every job requiring an oil-base cutting fluid. 
ALSO — CIMCOOL Tapping Compound — CIMCOOL Bactericide — CIMCOOL Machine Cleaner. 
For full information on the complete family of Cimcoot Cutting Fluids, call your 
CimcooL Distributor. Or contact Cincinnati Milling Products Division, Cincinnati 9, Ohio. 
°Trade Mark Reg. U. S. Pat. Off. 
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At Raytheon Mfg. Co.... 


Ciataveliarcammalelarat-laqelers 
materials to frne tolerances! 


This leading manufacturer 
tronic systems uses new hard 
wi as microwave system comps 
‘ , ae extremely tough material: 
glad Wis : ’ 
olbadroreiiarciaiaveliarcme)aele)(-18 
using diamond abrasive wheels on Blanchard I 
The results were outstanding: Disks measuring 
2%"x V4" were ground to a tolerance of +.0I 
material removed. Flatness is .002”, paralleli 
parts are ground at the rate of 48 per hou 
finish is consistently excellent. 


Write for your copy of ‘‘Work Done on the Blan 
THE BLANCHARD MACHINE COMP 
64 State Street, Cambridge 39, Mass., U.S. A. 

4a 


ehar 
>nara 


BLANCHARD 
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BAUSH MECHANICAL LEADSCREW FEED “M-15" 
SINGLE-WAY AND TWO-WAY HORIZONTAL MACHINES 


Machines illustrated can be arranged for both drilling and tapping. 
The M-15 Units are positive in operation as feed is geared directly 
to spindle drive gear. 

Each of these machines has a completely automatic cycle for high- 
speed operation and a semi-automatic cycle for low-speed production 
and features 2 independent spindle speeds plus a neutral position 
for each spindle. 


MECHANICAL 
LEADSCREW 
FEED 


MACHINE TOOL CO. 


SPRINGFIELD 7, MASSACHUSETTS 
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Here’s an All New Way to... 


CUTTING .... Pane! Cutter zips through TRIMMING... Edging Chisel trims PUNCHING .. Hole Punch makes per- 
sheets up to 16-gauge. High visibility ahead edges neatly and rapidly. There is no tend- 
of cutter edge makes it easy to follow ency to bend or distort the edge. 

straight or curved lines. 


fect size holes for sheet metal screws, in a 
fraction of the time required for drilling. 
Extrudes metal at rear of sheet, which 
affords multiple thread grip for screw. 


SAVES TIME...EASY TO USE! 


NEW industrial CP-4XR Zip-Gun Kit is a versatile air- any erection job involving metal panels or ducts, the 
operated 9-tool outfit built to save time. It’s easy to use Zip-Gun becomes indispensable. Unskilled operators 
and can help raise work quality in industrial plants and quickly learn to follow scribed patterns, trim sheets, 
sheet metal shops. And five minutes after you try it on punch holes for sheet metal screws. 


REAL VERSATILITY FOR SHEET METAL WORK! 


Shown at right are the 9 special accessory tools included Cutting tools and punches are made of high grade 
in the CP-4XR Zip-Gun Kit. Gun and tools are packed electric furnace alloy tool steels. Safety, quick-releasing 
in a sturdy metal carrying case, with a separate com- retainer holds them firmly in the Zip-Gun while in use 
partment for each tool. Weighs only 12% pounds. . .. makes changes fast and easy. 
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sheet metal 


save time 


NEW CP-4X 


New CP-4XR Zip-Gun Kit. 
Weighs only 12%, Ibs. 


... improve quality with the 


(Air-Operated) 1i Pp. GU a 


Chisel Blank 


a 


Fiat Chisel 


ee 


Panel Cutter 


————— 


Edging Chisel 


CP-4XR ZIP-GUN with 
Quick-Release Safety Retainer 
and Power Regulator. 

Weight: Only 31% pounds. 


ne eel 


Hole Punch for #6 
rews 


Hole Punch for# 8 
rews 


a 


Hole Punch for #10 
Screws 


eee 


Hole Punch for #12 
Screws 


Hole Punch for #14 
rews 


Chic ago Pneumatic 


PNEUMATIC TOOLS + AIR COMPRESSORS «+ ELECTRIC TOOLS 


DIESEL ENGINES ¢ HYDRAULIC TOOLS 


MACHINERY, March, 1960 


¢ VACUUM PUMPS 





Chicago Pn tic Tool Company, Dept. Z-3 


8 East 44th Street, New York 17, N. Y. 


() Please arrange for no-obligation, in-the-shop 
demonstration of the new industrial Zip-Gun 


() Please send me FREE Bulletin, SP-3243-2 giv- 
ing details of new CP-4XR Zip-Gun Kit 











Addres 





City Zone State 
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Flange diameter: 106 inches 


No less impressive: body diameter is 96 inches, and bore diameter is 75 inches. 
This main cylinder stands 115%4 inches high, and weighs 103,300 pounds. Made of 
molybdenum-vanadium steel, we heat-treated and tested it before shipping to our 
customer. By now, it’s been finish-machined and is hard at work ina hydraulic press. 

Incidentally, the same order called for three other cylinders, one bolster, and 
four tie rods. These pieces ranged in weight from 22,000 pounds to 113,000 pounds. 
Bethlehem forged and machined them all as specified, and delivered them on time. 


RIGHT ON THE NOSE. Our shops will meet your specifications exactly 


on all types of press, drop, and hammer forgings, regardless of size or design. 


WULLLLLLUNLNY yf Itthhhttthe 
Z 


BETHLEHEM STEEL COMPANY BETHLEHEM, PA. 


Expori Distributor: Bethlehem Steel Export Corporation 4 
BETHLEHEM 


BETHLEHEM STEEL Bua 


Z 
Z 
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LINE BORING 


STUB BORING 


COUNTERBORING 


ANGULAR BORING 


FACE MILLING 


END MILLING 


ANGULAR MILLING 
DRILLING 
REAMING 
TAPPING 


THREADING 


Automatic 
power positioning 
with Lucas precision 


For production or faster completion of a single 
piece: locates head and table to predetermined 
settings for boring operations. No time wasted 
on jigs or fixtures in drilling, reaming and tapping. 
Lucas versatility, precision and time saving are 
the keys to Lucas profitability. Lucas Machine 
Division, The New Britain Machine Company, 
Cleveland, Ohio. 









OF CLEVELAND 
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Automatic 
repeat settings 
accurate to + .OOO1 


Lucas Automatic Power Positioning operates 
at rapid traverse to locate head and table, 
entirely independent of operating feed rates— 
thru a system of end measuring rods and 
micrometer dial indicators. Upon starting the 
positioning cycle the machine does the pre- 
cision setting automatically. Would you like 
a complete Lucas Catalog? Lucas Machine 
Division, The New Britain Machine Company, 
Cleveland, Ohio. 


LUCAS 


OF CLEVELAND 


et 
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For 140 years, the policy of The Draper Corpora- 
tion of Hopedale, Mass., has been to offer the 
highest quality product at the least possible cost. 


Following this policy, its subsidiary, BlueJet Corp- 
oration, manufacturers of the famous BlueJet saw 
chain, installed a Thompson Truforming grinder to 
grind the cutting edges on their chain saw routers. 
These routers were formerly ground, piece by 
piece, by a force of 8 employees. 


The Thompson Truforming operation is now cutting 
former grinding costs by 60%. 3 men only are 
now required for the operation. 40 L.H. and 
40 R.H. routers are now ground simultaneously 


‘Keep 


THE THOMPSON 


GRINDER COMPANY 


SPRINGFIELD, OHIO 
MACHINERY, March, 1960 


with one pass of the crush formed wheel, resulting 
in a day’s production of over 12,000 pieces—many 
times that produced by the former method. Both 
the uniformity and sharpness of the routers have 
been greatly improved. 


For 25 years, Thompson has pioneered and de- 
veloped the modern advances in crush form 
grinding. If you have a time-saving, product-im- 
proving or cost-cutting problem in your operations, 
it will pay you to investigate the work Thompson 
Truforming grinders are now doing in plants all 
over the country. Our engineering experience is 
available to you without obligation. Write for 
Catalog T558. 


owefisovin mind for the daily grind” 


SURFACE 
GRINDERS 
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TIMKEN 
“ss STEEL 


WHAT 
SHAPE 
HOLES 
DO YOU 
HAVE 
IN 


No matter. Whether 
you needa round hole, 
a square hole or a hex 
hole for the hollow parts you man- 
ufacture, you can eliminate costly 
machining operations. Start with 
Timken® seamless steel mechanical 
tubing and your first step will be 
finish grinding. 

With a special cold working 
operation, the Timken Company 
can supply you a variety of shapes 


MIND ? 


and sizes of high qual- 
ity alloy steel in all 
common analyses. You 
get extra strength from the forged 
quality and spiral grain flow of rota- 
ry pierced tubing. And because we 
target the process to your end use, 
you're assured superior quality and 
uniformity in your products. 
For more information on how 
Timken seamless steel tubing can 
save you time and money in all your 
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hollow parts, write: The Timken 
Roller Bearing Company, Steel and 
Tube Division, Canton 6, Ohio. 
Cable: ‘“TIMROSCO”’. Makers of 
Tapered Roller Bearings, Fine Al- 
loy Steel and Removable Rock Bits. 
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DEBURRING TOOLS 
with spring-loaded 
retractable blade 

give precision-cut edge 
or chamfer at high 
speed without 

chatter 


Adjustable spring tension allows 

continuous contact with work-piece 

to eliminate chatter at high operating 

speeds. Free-floating blade permits 
self-alignment and uniform stock removal. 
Made in a full range of sizes to 144” diameter. 


Blades of the Universal R & R Deburring Tool are made of 

high speed steel, precision hardened and ground to close 
tolerances for interchangeability. May be used as horizontal deburrer 
in portable electric drill or in standard drill press. 


For full information, write to Universal Engineering Company. 


Write today for complete catalog of 
Universal Engineering products. 





UNIVERSAL ENGINEERING COMPANY + FRANKENMUTH 2, MICHIGAN 
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The Norton Measure of Value 
. . . the true measure of savings 
on materials you buy for your 
production is the cost-per-piece 

produced. 


You can produce 


eee ee eee ee eeeeeeee 


Call your Norton Man — he has 
the experience, the products, and 
knows how to save you money 
where it counts. There’s a Norton 
expert in the fields of — abrasives 
... grinding machines... refrac- 
tories. 
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greater savings 


than you can buy 


You can’t recognize a value by its price alone. 
This is true of all types of grinding wheels and 
has special significance in diamond wheels in 
view of their high initial cost. 

The price tag on a diamond grinding wheel 
may appear to be a good “‘buy’’, but the real 
consideration should be what will you get for 
your money? 

Diamond wheels less expensive than Norton 
may save you money on immediate cost. But if 
the lower cost wheels do not perform their jobs 
efficiently or cause production delays because of 
poor quality or wheel misapplication — the 
price you paid is too much. 

The only accurate measure of the value of any 
grinding wheel is how much it produces for you 
per dollar cost — not merely how much you paid 
for it. Here is why Norton diamond grinding 
wheels are worth more to you... 

Norton Company introduced all three diamond 
wheel bond types — does all its own sizing and 
checking of diamonds — duplicates wheel speci- 
fications with constant accuracy. Whether the 
diamonds you use in carbide grinding are mined 
or man-made, Norton gives you the most ad- 
vanced research engineering and manufacturing 
facilities in the entire abrasive field. And you get 
this great scope of detailed knowledge on a 
personal basis — your Norton Man. 

Your Norton Man starts his career by spend- 
ing a minimum of one year in a carefully planned 
training course in the Norton plant and a com- 


parable period of training in the field. The 
Norton Man has an average of 15 years’ abrasive 
experience in addition to the specialized train- 
ing. He is the most knowledgeable man in ab- 
rasives that you can consult. Make him your 
consulting abrasive engineer. 

Ask him to make an Abrasive Requirement 
Study for you. This study lists the correct speci- 
fications for each abrasive job in your plant to 
assure you lowest cost-per-piece produced. He is 
also available for complete field testing on speci- 
fic problems. For example . 

Your Norton Man can increase production by 
pointing out ways for effective wheel usage. He 
has the widest selection of grinding wheels in 
the industry from which to select the best wheel 
for new product grinding operations and for im- 
proving your current grinding jobs — both at 
the lowest cost. And with Norton grinding 
wheels you can be sure of precise duplication 
order after order. 

Norton offers true abrasive economy. Econ- 
omy that pays off in lower cost-per-piece pro- 
duced. Call your Norton Man. Norton Com- 
PANY, General Offices, Worcester 6, Mass. 


W-1957 


AB 


75 years of... Making better products...to make your products better 
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ARMSTRONG 


SET-UP and 
HOLD-DOWN 
TOOLS 


Whatever its shape, a work piece can be quickly, 
easily and safely set up on any T-slotted table with 
ARMSTRONG Set-up Tools. Comprising a com- 
plete “‘system” of supporting and holding devices 
in all essential sizes, ARMSTRONG Set-up Tools 
usually pay for themselves on the first job and con- 
tinue to lower costs for years to come. 


ARMSTRONG ARMSTRONG ARMSTRONG ARMSTRONG ‘oem . . . 
PLANER JACK BRACING JACK VERTICAL JACK ADJUSTABLE Save Time: Keep costly machines and high priced 


step BLOCK men producing—save time otherwise lost while op- 
erators rummage in the scrap box for materials with 
which to devise makeshift set-up methods. 


Prevent Breakage and Spoilage—correctly de- 
signed, machined from special steels or drop forged 


Reine <3 and heat treated, they are extremely stiff, strong 
= “T” SLOT NUTS and reliable. 


ARMSTRONG ARMSTRONG i Increase Accuracy—hold work rigidly and support 
NUTS WASHERS it fully regardless of shape. 


ARMSTRONG “T” SLOT BOLT 


ARMSTRONG 


UNIVERSAL = Prevent Accidents—end risk of set-up failure with 
ADJUSTABLE 


resulting tool breakage, damage or personal injury. 


Increase Profits—by reducing down time, increas- 

ing man hour output, assuring accuracy, 

ARMSTRONG Set-up and Hold-down Tools cut 

ARMSTRONG sq ARMSTRONG costs and build profits. They are part of every 
ry aaames —— properly equipped tool room and shop. 


Your Local Armstrong roma apd Dis- 
tributor carries a good stock of Set-up 

ARMSTRONG ARMSTRONG ARMSTRONG 
PLAIN CLAMP SCREW HEEL GOOSE NECK and Hold-down Tools. He offers you 
CLAMP quick, efficient service on these, as well 
as other, quality ARMSTRONG Tools. 


: ARMSTRONG BROS. TOOL CO. 
ARMSTRONG 


DOUBLE FINGER ARMSTRONG ARMSTRONG 5213 W. ARMSTRONG AVE 


* CHICAGO 46, ILL 
CLAMP FINGER CLAMP “U" CLAMP 
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You can depend on a rubber stamp to print identical 
information time after time after time. You can also 
depend on the Positive Duplication of these tool- 


room cup @)°wheels—and all CINCINNATI 0) GRIND- 
ING WHEELS. 


HERE’S HOW (PD) IS ACHIEVED 


To supply you with wheels of uniform excellence, 
Cincinnati’s unique @) manufacturing process is un- 
varyingly regulated by 36 separate quality controls. 
For example . . . Humidity and temperature of the 
Wheel Mold Room are kept at the same levels every 


day throughout the year—an essential safeguard 
of @ uniformity. 


RESULT: DEPENDABLE PERFORMANCE 


Each @ reorder wheel gives you exactly the same 
good job as the original. Production goes up and 
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stays up. Costs go down and stay down. This is the 
promise and performance—of Positive Duplication. 


CALL CINCINNATI TODAY 


Solve your grinding problems with the help of Cincin- 
nati’s factory-trained specialists. Their wide experi- 
ence in job set-ups and grinding operations is at 
your service. Just call your CINCINNATI @) GRINDING 
WHEEL Distributor, or contact Cincinnati Milling 
Products Division, Cincinnati 9, Ohio. 


Di) 
(PD) POSITIVE DUPLICATION 
~— 


CHUL 


GRINDING WHEELS 


A PRODUCTION-PROVED PRODUCT OF THE CINCINNATI MILLING MACHINE CO. 
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-. ANOTHER TALIDE CASE HISTORY 





TALIDE TOOLS Produce 50% More at J. I. CASE 





VERTICAL 
CLAMPED 





cas 


HORIZONTAL 


“THROW-AWAY” CLAMPED 





1000. 2000. 3000. 4000. 
$000 4 6000 STYLES 


“RT” STYLE 


“HH” & “P” STYLES 


RTT” STYLE 





‘STB STRIPS 





ee ROD STOCK 





KLAMP.LOK TOOLHOLDER INSERTS 


DB 





aASee 


THROW-AWAY INSERTS 
FOR KLAMP-LOK 
HOLDERS 








TWIST DRILL 
BLANK 


PP hess 


HELICAL pei 





= 


HERE'S OUR 
OFFER! 
Our Service Engineers 
will furnish and test a 
Talide Tool on any job 
you designate—free 


of charge. Write for 
Catalog 59-G. Metal 
Carbides Corporation, 


6001 Southern Blvd., 
>. Youngstown 12, Ohio. 


GUN DRILL BLANKS 
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fic Make 


J.L.CASE® Co., Racine, Wisconsin, leading manufacturer of 
Agricultural and Industrial Equipment, reports Talide Tools 
give superior performance on both cast iron and steel jobs. 


18 Shafts machined 
with Talide $-92 
722222 


2 CT 


Main drive shaft 

15/16” dia. x 16-15/32” long 
H.R. A-8640 steel 

285-321 Brinell 
Turn O.D. of Shaft 











Carbo-matic ._.. 
#TN-163P3 Talide 
Disposable insert 
1/2” LC. x 3/16” thick, 
negative angle, 
3/64” corner radii, 


Soluble Oil . 
Talide Grade S$-92 . 


Machined 18 shafts per grind. 
Next best premium grade pro- 
duced only 12 shafts. 


600 Wheels machined 
with Talide C-91 


.Rear tractor wheel 


15” dia. x 7-19/32” thick 


..Hi-nickel cast iron 


SAE111 


..Face outer edge of wheel 


hub, 1/2” wide cut 


.. Bullard 
.. #GL-20 brazed tool, 


off-set style, 
1-1/4” x 1-1/4” x8” shank 
size,Grade C-91 


..1/8” to 1/2” 
. .033 


..210 
..39 


dry 

Talide Grade C-9l 
Machined 600 wheels per 
grind compared to 400 for 
next best premium grade. 


HOT PRESSED AND SINTERED CARBIDES +» VACUUM METALS 
HEAVY METAL «+ ALUMINUM OXIDE «+ HI-TEMP. ALLOYS 
OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 


For more data on Hannifin Cylinders, Circle No. 53 > 


For more data on Parker Fittings & Hose, Circle No. 53A > 











PARKER-HANNIFIN FLUID SYSTEM COMPONENTS 


from PARKER-HANNIFIN... 
straight-thread ports and fittings 
for leak - proof 


hydraulic systems 


Parker straight-thread hydraulic fittings, mated with 
S.A.E. bosses (offered at no extra charge on Hannifin cylinders), 
guarantee leak-proof cylinder port connections.* This 
use-proved sealing method is J.I.C. recommended. 


To insure leak-proof performance throughout your hydraulic 
systems, Parker offers both “Triple-lok” flare-type and 
“Ferulok” flareless fittings for leak-proof tube connections. 
Where you need high pressure, permanent-end hydraulic hose 
assemblies, Parker supplies “Krimp-lok.” And for fast, leak-proof 
field service or replacement, Parker “Hoze-lok” fittings require 
no skiving of the hose, need a minimum of tools for assembly. 


Your Parker-Hannifin man is qualified to help you with 
installation problems. He’ll also help you plan your 
hydraulic layouts. 


* Both Parker fittings and Hannifin cylinders are 
still available with “dry-seal” pipe threads. 


Parker FITTINGS AND HOSE DIVISION 


17325 Euclid Avenue, Cleveland 12, Ohio 


HANNIFIN COMPANY 


545 S. Wolf Road, Des Piaines, Illinois 


DIVISIONS OF PARKER-HANNIFIN CORPORATION —— 





Experience—the added alloy in Allegheny Ludlum too! steels 


P. 


COLORIMETER (inherently extremely accurate) determines 
percentages of molybdenum, tungsten, cobalt and manga- 
nese in A-L tool steel to insure consistent, high quality. 


Colorimeter measures exact chemical composition 
of Allegheny Ludlum tool steel melts 


Accurate adjustment of alloys guarantees uniform 
heat treatment, predictable dimensional changes, 
reduced grinding, standardized machining operations. 


Close control of molybdenum, tungsten, cobalt and 
manganese is at the heart of a good tool steel melt. In 
addition to the usual testing methods, Allegheny Lud- 
lum’s chemical laboratory checks these metals with 
Colorimetry because of its inherent, extreme accuracy. 

On the basis of the Colorimeter’s findings, it is 
possible to make carefully calculated furnace additions 
of ferro-alloys, insuring precise control over chemistry. 
This guarantees your receiving the exact analysis order 
after order, providing uniformity of heat treatment, predict- 
able dimensional changes, reduced grinding and standardized 
machining operations. 


wew-7262 


Colorimetry is but one step toward careful control 
over composition. Allegheny Ludlum also sets exacting 
purchasing specifications on raw materials and scrap. 
Quality Control] checks all incoming orders to see that 
they conform with these specifications. Another guard 
toward your getting your exact specifications: each 
ingot bears a metal tab showing heat number. 

Allegheny Ludlum stocks a complete line of tool 
steel sizes and grades. Call your nearest A-L representa- 
tive; you'll get quick service and counsel on such 
problems as heat treating, machining, grade selection, 
etc. Or write for A-L’s publication list which gives full 
data on the more than 125 technical publications offered. 
They'll make your job easier. 

ALLEGHENY LUDLUM STEEL CORPORATION, 
Oliver Bldg., Pittsburgh 22, Pa. Address Dept. M-27 


ALLEGHENY LUDLUM | 


Tool Steel warehouse stocks throughout the country... Check the yellow pages 
every grade of tool steel... every help in using it 
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SCREW THREAD TERMS 


INTERNAL SCREW THREADS 


~ a a 
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EXTERNAL SCREW THREADS 
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A PANEL DISCUSSION ON GAGING SCREW THREADS 


Back to School Yes, these are Distributors’ salesmen ‘going to school”’ at the factory for a 
concentrated work course in Tapping, Drilling, and Gaging of Screw Threads. 


at Greenfield A course crammed with information that would take a man years of field 
work to gather. 


Proof of the progressive alertness of GREENFIELD Distributors is their willingness, at 
considerable expense to themselves, to free personnel to take part in this program. 
Registrations are now booked for months ahead. 


What does this mean to you, a cutting tool buyer? It means that when you buy tools 
from GREENFIELD Distributors, you deal with wide-awake, forward looking business 
men who choose their lines well and service them expertly. 


GREENFIELD TAP & DIE GREENFIELD, MASSACHUSETTS 





*€Numerical control 
really pays off 
using the 

Bendix G-15 
computer 99 











JOSEPH STRACK, 
SENIOR TOOL ENGINEER 
& PROCESSMAN 

THE MARTIN COMPANY, 
BALTIMORE DIVISION 


The Martin Company uses a Bendix G-15 digital computer for producing punched tapes 
to operate numerically controlled milling machines. “Parts are produced in one-fourth the 
time required by conventional milling,” Strack writes, “and comparing price with all other 
computers used for numerical control, the G-15 stands at the head of the list for economy.” 


56 


The G-15 manifests its economy in numer- 
ous ways. For example, it is exceptionally 
versatile. Over 250 are in use covering 
many facets of engineering, the sciences, 
business and industry. “Although the G-15 
was installed for a special purpose, its ease 
of use and various ways of programming 
have impressed me. It performs our specific 
task perfectly, and easily solves various 
mathematical problems.” 


The G-15 can be expanded at will. Al- 
though the basic G-15 con- ' 
sists of the computer, an 
alphanumeric typewriter, a 
high-speed tape reader and 
tape punch, the user may 
add accessories to accom- 
modate growing work loads. 
““Added storage offered by 


For more data circle this page number on card at back of 


magnetic tape units enables us to use com- 
binations of routines interchangeably and 
fully automatically.” Punched card equip- 
ment, special high-speed paper tape readers 
and punches, a digital differential analyzer, 
a high-speed plotter, and other units are 
also available. 


The G-15 pays off in ease of operation. 
“Its simplicity enables the G-15 to be oper- 
ated by personnel with no computer knowl- 
edge or background .. .” In time savings, 
“The G-15 has cut lead time tremendously, 
both in tooling and part manufacture.” 


Write for detailed information. 


Computer 


DIVISION OF BENDIX AVIATION CORPORATION 


LOS ANGELES 45, CALIFORNIA 
DEPARTMENT AB-19 


MACHINERY, March, 1960 





ere’s another interesting replacement 


work sheet from 


oN 
DRAPER cORPORAT 


eee Draper Corporation... 


In September 1952 we published a 
Statement concerning replacement 
programs by Mr. Thomas H. West, 
president of Draper Corporation. 


rnc costs 108 Later, in July 1954 we reproduced 
P prosect ON OPER 5 


a form used by Draper in studying 
replacements. That Draper Cor- 
poration finds the use of replace- 
ment programs is profitable is 
evidenced by this, one of their 


| latest work sheets. 
ON OPERATING ADVAN in ; 

“- swan 15 ANE 

= ane yect 

YEAR 


DED 8 prO 
3 
DITIONS 


yo" 
TION A Wi 


= 0! 
ApITAL A 


ace 
TOTAL ADVANT 
c 
+ (29 +30) 
maa PROJECT \° 
® ADVANTAGE — we alte 
KT-YEA pod, wie pertorene on 
cont breakin PF yaPER coRPORAT! 
a D' 


preake 
- NE 


sha 


RA ING 
ATION oF MAI 4 UR’ 
i} Pu P' GENCY 
M co TAT F T 
aut Y ADVANTA AF 31 — TAX 
v OMe TA 
is) ot TER INC 
EAR 
TAL NEX . r 
50% * * 258 
a 7 
pi CHART ALY wance FOR PRO. eC 
33 MPI 


Estimated 
Servic® 


lj you want to see how other 

companies are using replace- 
ment programs to advantage, 
write to any one of the companies 
in this group for the illustrated 
free book. 
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ROCKFORD INSERT GROUP 


Keep gathering metal-working production 


ideas ... be well informed when you 
March, 1960 


replace machinery— 





ith hydraulic design 


GREAT SET-UP FLEXIBILITY 

WIDE WORK RANGE 

SHORT MACHINING TIME 
HIGH-SPEED, FAST REVERSALS 
NATURAL CARBIDE TOOL CAPACITY 


Rockford Hy-Draulic Openside 

Shapers provide speed, accuracy 
and flexibility of set-up for efficient production of small 
planing and large shaping work. 


Rockford Hy-Draulic Slotters feature wide versatility in e 
set-up and range of work handled. All machine func- 
tions are pendant-controlled; tables have rotary, trans- 
verse and longitudinal feed; all models have built-in 
dividing head. 


Rockford Double Housing or Openside Hy-Draulic Planers 
are available with conventional hydraulic circuit or the 
new high speed h3 triple circuit drive which furnishes 3 
distinct cutting speed ranges in a single machine. All Rock 
ford Planers feature rugged L-shaped rail, pendant-control 
of set-up and operating functions, and infinitely adjustable 
hydraulic feeds and speeds. 
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Hydraulic drive and feeds, as basic features of Rockford 
Hydraulic Machine Tools, provide outstanding perform- 
ance measured in terms of work quality, high production 
and low operating cost. They also provide the cushion- 


ing action essential to the use of modern carbide tools. 


Today, countless metal-cutting operations are performed 
effortlessly, at low cost, and with high production rates 
on Rockford Hy-Draulic designed machines. Hydraulic 
control and power respond instantly so that inexperi- 
enced operators easily adapt infinite speeds and feeds 


to the most complex and accurate machining cuts. 


Compare your present shaping, planing or slotting 


operations with these modern production features, and 


Ik 


iK 
FE 
19) 
= 
8) 
4 


determine the savings available with Hy-Draulic flexi- 
bility. Our engineers will gladly furnish estimates for 


your particular requirements. 





Rockford Hy-Dravlic KOPY-KAT duplicator transfers single or 2- 
dimensional forms directly to the work on Rockford Hy-Draulic 
Shapers, Planers and Slotters. The hydraulic duplicator valve is so 
sensitive, so exact, that positive duplication of complex forms is 
completed with the ease of straight production machining 


ROCKFORD MACHINE TOOL CO. 


2500 KISHWAUKEE STREET ROCKFORD, ILLINOIS 
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SUNDSTRAND “Engineered Production” METHODS... 


practical ideas for men who are responsible for 
manufacturing quality, quantity, and profit 











MILLING 


— Sundstrand Rigidmil 
combines two operations, re- 
turns 25% of its cost annually 


Turbine diaphragms formerly pro- 
duced by a method requiring three 
machines now are turned out faster 
and better on a single Sundstrand 
Rigidmil with a vertical and a hori- 
zontal spindle. Two operations are 
required — machining of flat sur- 
faces where the diaphragm halves 
are joined, and milling of special 
keyways, the latter performed by 
the vertical spindle of the Rigidmil. 


The Sundstrand machine will return 
more than one-fourth of its cost 
annually by savings in direct labor, 
setup time, reworking, and hand 
finishing. Additionally, it releases 
floor space, will meet new demands 
for larger workpieces, and will per- 
mit better tool control. On some 
diaphragms, the new equipment will 
save four setups and 26 crane lifts. 
Selection of the machine was based 
on the proved performance of simi- 
lar Sundstrand machines in the field, 


and on the fact that it could be built 
specifically for the job almost entirely 
from basic standard elements. 


Wherever you have operations that 
might be performed or combined on 


a milling machine, a Sundstrand 
‘Engineered Production’ Analysis 
will help you establish the economic 
feasibility of a new machine. For 
more details on Sundstrand Rigid- 
mils, ask for Bulletin M-613. 





MULTIPLE-SPINDLE DRILLING 


- new Sundstrand machine features low-cost precision 
heads which can be changed over in 15 to 20 minutes 


Sundstrand multiple-spindle preci- 
sion drilling, boring, reaming, and 
tapping machines embody a new 
concept which provides exceptional 
versatility and economy, particu- 
larly on nonferrous parts. The unique 
design of the heads eliminates all 
gearing and permits a complete 
change-over from one head to another 
in 15 to 20 minutes. 


The moderate cost of the heads and 
the relatively low-cost spindles 
which can be used make the ma- 
chines practical even for moderate 
production runs of a variety of parts. 
And, often a single head can be 
designed for machining two or more 
similar parts. In the event of a 
change-over in work handled, up to 
75% of an obsolete head can be 
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salvaged to make up a new one. 
There is no sacrifice in precision. 
Tolerances to .0002” for spatial re- 
lationship, shoulder depth, and hole 
size can be maintained by operators 
with ordinary skills — depending on 
size of part, shrinkage, expansion, 
material composition, tool mainte- 
nance, etc. Inspection requirements 
are greatly reduced because spatial 
accuracy is built into the head, fix- 
tures, and machine itself. 

Even change-overs take no special 
operator skills because the head 
mates with the machine spindle with 
foolproof simplicity. The workhold- 
ing fixture is positioned quickly and 
simply in relation to the workhead. 
For complete information, ask for 
Bulletin No. D-613. 
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TRACER TURNING 


— Sundstrand machine turns and faces parts in one-third the time of former method 


This Sundstrand multi-cycle tracer 
lathe turns the outside diameter and 
faces shoulders of air compressor 
rotors three times as fast as equip- 
ment previously used. Ten different 
parts are produced in lot sizes aver- 


aging 20 pieces. Whether for short 
or long runs, you can expect com- 
parable economies when you replace 
obsolete turning equipment and 
methods with modern Sundstrand 
automatic lathes. A Sundstrand 


“Engineered Production” Analysis 
will determine the machine and tool- 
ing that will provide you lowest 
possible manufacturing cost. For 
more details on Sundstrand Lathes 
ask for Bulletin T-613. 





BROACHING AND MILLING 


—one Sundstrand machine combines the two and cuts 


machining time 70% 


A major opportunity for cost reduc- 
tion in many shops lies in the use of 
multiple-operation machines. The 
part illustrated provides an excellent 
example. Formerly, the operations 
indicated required four machines. 
With the new Sundstrand machine 
which combines broaching and mill- 
ing, parts are produced with 70% 
less machine time . . . reduced setup 
time . . . practically no rejects... 
less maintenance .. . less floor space 
- « « reduced operator fatigue... 


f 


SUNDSTRAND 


elimination of unbalanced inventory 
... better quality standards... less 
handling between machines. 

If you want to explore the opportuni- 
ties for profitable multiple-operation 
machining in MILL BROACH 
your shop, ask 

for details about 

a Sundstrand 

**Engineered 

Production’’ 

Analysis. 


SUNDSTRAND MACH 


BELVIDERE, ILLINOIS 
DIVISION OF SUNDSTRAND CORPORATION 
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Barber-Greene Company—World’s leading producer of asphalt mixing plants and asphalt paving machines; leading producer of materials-handling equipment and ditching machines, 


PLANT MANAGER CURTIS 


“Our Mattison grinder takes a good, deep cut in 52100 steel (54-57 R-C)...fast and without over- 
heating.” This statement by Carl T. Curtis, Vice President, Plant Manager, explains Barber-Greene 
Company’s* 26% productivity increase. High horsepower, backed up by great machine rigidity, increases 


grain penetration and maintains positive cutting action even with ten square inches of wheel contact. 


MATTISON MACHINE WORKS (jeesecem 
ROCKFORD, ILLINOIS /MATISON 
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he 
7 


nS. 
oe ae 


ie te 


Machinery, March, 1960 





MACHINES DESIGNED TO MEET YOUR NEEDS ROCKFORD, ILLINOIS, U.S.A. 


: * . 
Simplified cross-slide camming eight ay 
Interchangeable cross-slide reasons 

why you get 


i* 
s 


eee 


Wide-open, easily reached 
tooling area 


on 
<o homaecedagim GREENLEE 
BAR 
AUTOMATICS 


In plant after plant countless hours of setup time are saved each year on Greenlee 
Bar Automatics. Similar savings in time and money can be achieved in your own 
plant. Greenlee has on-the-job case studies to prove it. Whether your responsi- 
bility lies in the field of management... production .. engineering... or pur- 
chasing you owe it to yourself and your company to call in the Greenlee man. Let 
him show you why and how faster setups on a Greenlee pay off in greater profits 


GREENLEE 


SC 


4-SPINDLE...6-SPINDLE 
SECOND - OPERATION 
PNEUMATIC STOCK FEED 
WRITE TODAY ee OE a eee ee Ete 3 3 


FOR CATALOG SESS GREENLEE BROS. & CO. 
A-405 —w 1892 Mason Avenue 
Rockford, Illinois 


ARPS RE IRENS 
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Now, faster production through re- 
duced cutting time and easier setup 
is a practical reality for a wide range 
of work. Barber-Colman’s new No. 
16-16 multicycle machine reduces 
nonproductive machine time greatly. 
Job studies noted on the opposite 
page are typical of what you can 
expect without a change in material 
specifications or hob life. Annual 
savings for the full range of work 
produced on this machine would 
show a significant increase in profits. 


Here is one of the most 
promising machine tool 
developments for general- 
purpose gear cutting in the 


history of modern hobbing. 


Whatever you save is net gain 
Hobbing worm gears, splines, helical 
gears, or spur gears—in 1- or 100- 
piece lots—you can trim valuable 
minutes from cycle time without sac- 
rificing finish or hob life. The larger 
the hob, the more time you save—be- 
cause nonproductive approach usu- 
ally can be reduced considerably 
with the plunge-approach cycle. 

This is automatic hobbing at its best, 
with power vertical feed and con- 
ventional horizontal feed—also with 
more real versatility than you ever 
had in a standard machine. Any of 


Ha 


hh 
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61% 


...on New 


three automatic cycles can be chosen 
by turning a switch. 

1. Square cycle—automatic version 
of conventional hobbing cycle, with 
rapid positioning of workslide and 
rapid return of the hob carriage. 

2. Plunge cycle—automatic vertical 
feed, with infinitely variable down- 
feed and rapid positioning of the 
workslide. 

3. Plunge-approach cycle—combi- 
nation of the above to provide short- 
est possible approach to full depth. 





MACHINES DESIGNED TO MEET YOUR NEEDS ROCKFORD, ILLINOIS, U.S.A. 





MORE PARTS 


Multicycle Hobbing Machine 


Once setup is completed, the opera- 
tor loads, presses the start button, 
and unloads manually. The big dif- 
ference is in the way the hob and 
work are positioned—faster, accu- 
rately, automatically, and in the 
most direct manner. 

In reviewing these possibilities for 
your plant, consider the added ad- 
vantage of variable downfeed. A 
worm gear job formerly was done on 
a conventional machine. With a feed 
rate of .007” per revolution, followed 
by a four-revolution dwell, and with 
a hob speed of 103 rpm, floor-to-floor 


time was 4.83 minutes. 

The same job on the multicycle is 
done in 3 minutes, floor to floor. 
Setup time has been reduced from 
67 minutes to 55 minutes. 

Part of this saving results from con- 
stantly variable vertical feed. This 
provides a high feed rate at the start 
of the cycle when chip load is light 
. .. light feed at full depth when 
chip load is heavy. The average feed 
of .018” per revolution is more than 
double that used on the change-gear- 
type machine. 

Multicycle machines are now in pro- 


duction in both the Nos. 6-10 and 
16-16 sizes. Call your Barber- 
Colman field representative or write 
the factory for delivery information. 


Barber-Coiman Company 


BARBER 
COLMAN 


32 Loomis Street, Rockford, Illinois 





TYPICAL SAVINGS WITH MULTICYCLE HOBBING 








T 


JOB 


Cast Bronze Worm Gear 


Cast Iron Spur Gear (shown at left) 





FACTS 





Hob speed (rpm) 103 





Conventional 
(Vertical Feed) 


Multicycle 
{Variable Feed) 


Conventional 


Multicycle 
(Plunge Approach) 





120 246 


246 





Horizontal feed (ipr) 


.060 


.060 





Vertical feed (ipr) 


.018 (average) 


.030 





Approach Distance (in) 


.360 





Dwell 


24 seconds 





Pieces per hour 


20 





Setup time (min.) 


55 





Production increase 
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THE MOST COMPREHENSIVE, 
UP-TO-DATE METALWORKING 
AND DESIGN HANDBOOK 
YOU CAN OWN! 


ENLARGED 


192 pages added in the 16th Edition 


EXTENSIVELY REVISED 


over 500 completely new pages of reference information and data 


Whether you are a supervisor, foreman, inspector, 
toolmaker, machinist, student, or apprentice, you need 
an accurate, easy-to-use, up-to-date source of specific 
metalworking information. 


Whether your interest is engineering, design, or pro- 
duction, you should have the latest facts, formulas and 
dimensional data available for ready reference. 


Whatever your job, the new 16th Edition of 
MACHINERY’S HANDBOOK is a necessity. A reli- 
able working handbook that will answer your questions, 
provide ready solutions to your work problems, give you 
information you need — when you need it. 


Wherever metal products are designed and built, 
wherever metalworking operations are performed, 
MACHINERY’S HANDBOOK is the indispensable 
working reference. For more than 45 years it has been 
read and referred to on the job in thousands of drafting 
rooms, machine shops and manufacturing plants . . 


2104 Pages 


saving time, work and money for its users. No wonder 
over a million and a quarter copies have been sold! No 
wonder it has earned the reputation as “the bible of the 
mechanical industries”! 

And now, in this greatly revised and enlarged edition, 
you get all the latest and best principles, practices, spe- 
cifications, standards and other useful working data. The 
16th Edition reflects the tremendous advances the metal- 
working industries have made; and it gives you the infor- 
mation you need to keep pace with that progress. The 
comprehensive cross-index and the convenient thumb- 
index will help you find any one of the subjects in seconds! 

Dependable . . . accurate . . . authoritative . . . com- 
prehensive, the new 16th Edition is the largest and best 
MACHINERY’S HANDBOOK ever published. Yet in 
physical size it is still a true HAND-book, compact and 
easy to use. It is the one book you will refer to again and 
again for the incomparable wealth of information it pro- 
vides. Send for your copy today! 


$ 19° Thumb Indexed 


Bound in rugged, durable Sturdite. Stamped in genuine gold. 
Printed on tough, thin yet whiter paper for better reading contrast. 
Fully thumb indexed. Designed for heavy-duty reference on the job. 


THE 


INDUSTRIAL PRESS 
93 Worth Street, New York 13, N. Y. 
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MOST RUGGED 
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Faster Arc Suppression 
New blowout design. 
Novel arc chutes are 
molded from an arc 

resistant material. 


Double Break Contacts 
Silver alloy contacts 
never need maintenance. Only One Moving Part 
Vertical motion assures Simple solenoid design 
uniform contact eliminates trouble-causing 
pressures, pins, pivots, and 
flexible jumpers. 


A-B High Voltage 


Starter with Air 
Break Contactor —_ 
Bulletin 1159 high volt- 


age air break, across- 


the-line induction 
motor starter in NEMA 
Type | enclosure. All 
Allen-Bradley high 


voltage starters are 
equipped with current 
limiting fuses with in- . 

terrupting copacities Quality Motor Control 
of 150,000 kva at 

2300 v; 250,000 kva 

at 4600 v. Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont 





Member of NEMA 





Some more special controls that are 


Even Khrushchev couldn’t claim 
a more complete line! 


Phase Failure 
Phase Reversal Relays 


The Bulletin 812 Style 
RF relay responds to all 
open phase conditions on 
a branch motor circuit and 
immediately removes the 
motor from the line. Also, 
the motor is disconnected 
when a phase reversal oc- 
curs anywhere in the sys- 
tem on the line side of the 
relay. “‘Fail safe’”’ design. 


Phase Failure, Style F 
covers f.l. currents from 
1.5 to 300 amp in 4 sizes. 
Coils to 600 v, 60 cycles. 


Phase Reversal, Style R 
made with coils for 110, 
208/220, 440, 550 v for 
either 50 or 60 cycles. 


Zero Speed Switch 


Used for “‘plugging”’ duty, 
these switches prevent 
coasting and bring squir- 
rel cage motors to a sud- 
den stop. Also used to 
prevent application of re- 
verse power before motor 
comes to a full stop. Ad- 
justable operating speed. 


Low Pressure Switch 


Especially designed for 
domestic water pump serv- 
ice and commercial air 
compressor service. These 
inexpensive compact 
switches offer pressure 
ranges from 15 to 200 psi. 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
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Bulletin 812 Style R 


Bulletin 808 


Bulletin 830 








Bulletin 836 Style T 
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Bulletin 837 Style A 


aveWR2H NM Quality Motor Control 


f NEMA 





Rotating Cam 
Limit Switches 


Heavy-duty pilot controls 
ibi-(cre MeyeB asl a-Labet-aeetsteletbete) 
to initiate functions at 
any point of rotation. 
Made with up-to 12 indi- 
vidually adjustable, in- 
dependent circuits. 


Foot Switches 


Built for toughest service. 
Has maintenance free, 
snap-action contacts. Ex- 
tended base prevents tip- 
ping. Made with hood 
(left), with top guard and 
without guard. 


Pressure Controls 


Oiltight enclosure for 
machine tool hydraulic 
systems operating at pres- 
sures up to 5000 psi. Oper- 
ating. pressure and differ- 
ential are adjustable. 
Indicator shows trip point. 
Silver contacts never need 
service attention. 


Temperature Controls _ 


Newly designed bellows 
provides lower differen- 
tials. Rugged construction 
orswestie-Reeyelapelsceler eave tbet'4 
from zero to maximum 
setting. Vibration or 
mounting angle will not 
affect accuracy of opera- 
tion. Temperature ranges 
from —150°F to 490°F. 


In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 





Now..-.cut threads 5 times taster with 


Cilausing geared-head iathes 


The Clausing-Colchester 13”, 15”, 17” geared-head lathes equipped 
with new high speed thread cutting unit— 


(1) Cut threads five times faster than by normal methods 
(2) Thread tight to a shoulder at maximum speed 

(3) Cut internal threads without undercutting 

(4) Take full advantage of carbide tools 

(5) Minimize rejects 


(6) Unit does not restrict normal use of the machine 


Cutting a 1%”—16 thread .. . at 1200 RPM ... is an example of 
the production obtained with this unit on a Clausing lathe. And you eentiondt teteimn 
cut precision threads every time! The Hi-Speed Unit contains its own a 
half-nuts and engagement mechanism that eliminates all danger of a P 
thread being ‘‘picked up” incorrectly. The tool can’t run into the 
work or chuck —an adjustable stop disengages the half-nuts automati- 
cally at the end of the thread. 
Clausing geared-head lathes are bigger in capacity. Have larger 
spindles, larger thru-hole capacity, larger bearings for heavier work. 
Geared-head is powered thru multiple V-belts. See for yourself the 


many plus features you get in Clausing lathes equipped for high 
speed thread cutting. 


p ea ee ite 


15° Clausing-Colchester lathe with high 
speed thread cutting unit . . . only $3,626. 


@ CLAUSING CLAUSING DIVISION 


Write for FREE LITERATURE 


ATLAS PRESS COMPANY 
3-108 N. PITCHER ST. e KALAMAZOO, MICHIGAN 
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Problem: 


One Straight Cut - One Miter Cut 


One MARVEL No. 8 Band Saw 


Recently, a MARVEL Field Engineer was called on to 
help solve a troublesome production sawing operation. 

He found that a straight cut and a 45° miter cut were 
required on a 10” diameter pipe prior to welding it into 
an assembly. Production was slow, cutting costs were 
climbing to alarming proportions, and too many pieces 
were being rejected because one or both cuts were not 
meeting accuracy standards. 

The trouble was easy to find. A makeshift arrange- 
ment was being used to do the job. After the straight 
cut was made, the miter was laid out and the pipe swung 


Marvel No. 8 
Universal 
Metal Cutting 
Band Saw 


_ Capacity: 18”x 18” 


out into the aisle so that the saw could make the angle 
cut. Excessive work handling slowed production, valu- 
able floor space was taken up, and accuracy became 
increasingly difficult to maintain. 


Recommending a MARVEL No. 8 Universal Band Saw 
solved the problem. When the MARVEL Field Engineer 
showed how the Saws column and blade can be tilted up 
to 45° right or left of vertical and fed straight into and 
through the cut at the pre-determined angle while the 
work remained stationary on the table, the production 
superintendent recognized the answer to his problem. 
He also saw, how the built-in protractor would eliminate 
all layout. 

Result: another MARVEL No. 8 Universal Band Saw 
went to work for a new user. 

Cutting miters quickly and accurately is just one of a 
hundred jobs that can be done on the versatile No. 8 
Universal Band Saw... the most useful—and used— 
metal cutting saw on the market. Get complete informa- 


tion on this time and cost saving band saw today. Write 
for Catalog 875. 


ARMSTRONG-BLUM MFG. CO. 


5700 W. BLOOMINGDALE AVE., CHICAGO 39, ILL. 





MASTER GEARMOTORS 


simplify applications—save space 


Matched motor and 
right angle reducer in 


one compact power package 


Reduction of engineering and assembly cost... . 
elimination of separate components . . . are basic 
in this Master Right Angle Gearmotor. Consider 
these specific advantages: 


1. No high speed coupling. 
. No V-belts or chains and sprockets. 
. Takes up less space—reduces mounting plates. 


. Special flange or face mounting can eliminate 
low speed coupling. 


. Saves aisle space... 
corner. 


drives around the 


. Wide acceptance by machine builder and user. 


Product of the combined 
resources of 
Reliance Electric and 
Engineering Company and its 
Master and Reeves Divisions 


RELIANCE 


DEPT. 33A, CLEVELAND 17, OHIO 


Canadian Division: Toronto, Ontario 


Master Gearmotors are built with ratings from % 
to 125 h.p. . . . in right angle, parallel or in combi- 
nation. Right angle ratios are available to 96:1; 
parallel 120:1. 

Electrical and mechanical modifications give you 
a maximum choice—vertical, horizontal, and flange 
mountings; output shaft over, under, left or right. 
These gearmotors can be supplied with built-in 
accessories: a fluid coupling for hard-to-start loads 
or cycling loads; a brake for fast stops and positive 
holding. 

Call your nearest Reliance Sales Engineer. Let him 
tell you why more Master Gearmotors are in use 
today than any other make. 


E-1643 


ELECTRIC AND e 
ENGINEERING CO. 


Sales Offices and Distributors in Principal Cities 


Duty Master A-c. Motors, Master Gearmotors, Reeves Drives, VxS Drives, Super ‘T’ D-c. Motors, Generators, Controls and Engineered Drive Systems. 
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Don't Tool Up for Tomorrow's Boom with Yesterday's Lathes 


MONARCHS 

HIGH PRODUCTION 
LATHES OF 
TOMORROW... 


4 The New Model 20-H 
Mona-Matic —A Low First 


Cost Production Lathe 


Take a good look at what we’ve 
done to the Mona-Matic concept 
of production turning. This new 
machine 


(1) Carries a low price tag, be- 
cause of simplified design 

(2) Has fast hydraulic feed and 

traverse movements, mak- 

ing it exceedingly productive 

(3) Is a dependable day after 

day performer, requiring 

only routine maintenance for 

years of trouble-free service 

The Model 20-H is a fully auto- 

matic double carriage turning 


Model 20-H Mona-Matic is available in 18”. 


30” and 42” center distance. Swing over bed 
is 15” ; over front slide and rear slide ways, 8”. 
Bed ways are flame hardened and ground. 


machine, with a 60° “‘Air-Gage 
Tracer” controlled front tool slide. 
A variety of automatic cycling ar- 
rangements provides high produc- 
tiveness and versatility. Eight 
spindle speeds are available by 
pick-off gears in each of three 
standard ranges. The tailstock has 
an air actuated spindle and inbuilt, 
heavy duty, anti-friction center. 


Front carriage feed rate is infi- 
nitely variable from 1” to 40” per 
minute; traverse is 200” per min- 
ute. Rear slide feed rate is 14” to 
40” per minute while traverse is at 
90” per minute. 


Four different feeds are available 
to the carriage. Either a one or a 
two cut cycle can be furnished. 
Two cut cycle machines are pro- 
vided with a selector switch for 
one or two cut operation. 


Imagine better performance at 
lower cost these days! Why not let 
us set up a demonstration on your 
parts? The Monarch Machine 
Tool Company, Sidney, Ohio. 


M narch 


=) TURNING MACHINES 


IF 1T CAN BE TURNED, THERE'S A MONARCH TO DO IT BETTER AND FASTER 


MACHINERY, March, 1960 
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This shop cuts costs by 


using STANICUT Oil 137 


Machin @S Shank Manufacturing Company, Chicago, cuts production 
costs three ways by using Stanicut Oil 137 BCS. (1) 
seven metal S, The 15 Warner & Swasey Lathes are never down for change 
one plastic of cutting fluid when the metal being worked is changed. 
, a There’s no time lost with shutting down, cleaning up and 
with this one changing oil. (2) There are no losses from the use of the 
cutting fluid’ “to"8 cutting fluid. (3) Floor space is used for produc- 
tive machinery instead of being tied up as storage space 

for barrels of different cutting fluids. 


Titanium, brass, alloy steel, aluminum and seven grades 
of Stainless plus Teflon plastic are all worked on the 
machines. Latest equipment, a reputation for good work, 
experienced operators and on-time delivery keep business 
coming to Shank. Stanicut Oil 137 BCS helps Shank 
hold down manufacturing costs. 


Does cutting costs with a cutting fluid interest you? Let 
one of Standard Oil’s experienced lubrication specialists 
show you how Stanicut Oil 137 BCS can do it. Call the 
Standard Oil office nearest you in any of the 15 Midwest 
or Rocky Mountain states. Or write Standard Oil Company 
(Indiana), 910 South Michigan Avenue, Chicago 80, Illinois. 


Quick facts about STAN/CUT O/L 137 BCS 


® Has excellent extreme pressure properties. Ideal for low ma- 
chinability steels. 
Commercially pure AMS 4921 Titanium oxygen injector 
nozzle gets an inspection from Frank Kruppe, Shank 
president (right), and Standard Oil's Henry Krueger. ® Non-corrosive to aluminum, titanium and all steels, tools and 
Hank Krueger provides Shank plant with technical serv- aetna 
ice on cutting fluids and lubrication. Hank has the ex- ‘ 
perience for this work. He's been doing it for six years. 
He has an engineering degree from Illinois Institute of o Sul , . P , 
uitable for many operations—tapping, threading, drilling, gear 
Technology and has completed the Standard Oil Sales shaving pele ogg ives uncationt tool ils 9 
Engineering School course. , ee ‘ 


® Has medium-low viscosity. Low enough for rapid, cooling flow. 
High enough to avoid “fogging”. 


® Sterile, non-irritating and non-toxic. 


You expect more from STANDARD ) and you get it! 











“Miking up" one of the 
pieces Shank produces, 
Frank Kruppe shows 
Hank Krueger quality of 
work turned out using 
STANICUT Oil 137BCS. 





oe en Nei 


National High Speed Headers are capable of producing a wide variety 
of odd shapes like the above, as well as conventional fastener blanks. 


If you operate Headers, or use metal 
parts in quantity, here is good news. 


The National High Speed Cold Header 
is the exciting new breakthrough in pro- 
ducing metal parts! 


Witness production runs of difficult-to- 
make parts. Observe the many advanced 
features in machines and tooling, as 
well as new cold-heading techniques 
now proved in everyday production. 


Start now toward the benefits of sus- 
tained production at the highest safe 
speeds ever achieved. Be among the 
forward-looking header plants install- 
ing Nationals these days. 


We offer you (1) A precision, hand- 
crafted machine, (2) Sound engineer- 
ing assistance, and (3) Our experience 


in helping you flow metal. 
Screw blanks stand perfectly erect. Such accuracy 


of product begins with a square, clean cutoff blank. 


MACHINERY, March, 1960 





ON NATIONAL 1/3" HIGH SPEED HEADERS! 


Ve"' High Speed Double Stroke 
Solid Die Cold Header: 450 
accurate pieces per minute 


X46’ High Speed Double-Stroke 
Solid-Die Cold Header: 
350 accurate pieces per minute 


Not just speed alone, but speed Plasen. : 


C) Accuracy of Product C) Lower Maintenance 


[) Rigidity —Good Tool Life C) Fewer and Simple Adjustments Er 
C) Holds Adjustment Well C) Can Handle Many Jobs 


We welcome you fo Tiffin for actual demonstrations 
and a thorough study of your cold heading requirements. 


Founded 1874— DESIGNERS and BUILDERS of MODERN FORGING 
MACHINES + MAXIPRESSES +» REDUCEROLLS + COLD HEADERS 


BOLTMAKERS + NUT FORMERS + TAPPERS + NAILMAKERS NATIONAL MACHINERY C0 
CO-PIONEERS WITH INDUSTRY OF ADVANCED METALWORKING ® 
PRODUCTION METHODS 
TIFFIN, OHIO, U.S.A. 


HARTFORD DETROIT CHICAGO 


MACHINERY, March, 1960 


For more data circle this page number on card at back of book 77 





OVER 50 YEARS CLEANING EXPERIENCE ¢ OVER 250 FIELD SERVICE MEN ¢ OVER 160 MATERIALS 


ask Oakite 


‘a marae 


For low-cost 
metal cleaning 
in tanks 





4 specialized materials assure 
low-cost end results from tank cleaning 





Makes no difference what kind of soil needs 
removing from what kind of metal—there’s a 
specialized Oakite cleaning compound designed 
to do the job quickly, efficiently, economically. 


Here’s a partial list: 


OAKITE RUSTRIPPER—for removing heavy rust, paint, soil, 
scale. Combining alkaline detergency with “pickling” 
action, Rustripper has a wide variety of applications: 
salvaging used parts, electrocleaning, precleaning, 
paint stripping. It won’t etch machined surfaces, 
avoids possibility of hydrogen embrittlement. 


OAKITE COMPOSITION 24—for heavy duty cleaning to re- 
move grease and dirt. An alkaline cleaner for hot 
soaking iron and steel, Oakite 24 has excellent pene- 
trating and suspending action . . . thorough rinsing 
leaves heavily soiled parts exceptionally clean. Good 
resistance to contaminating effects of dirt. 


OAKITE COMPOSITION 77—for removing corbonaceous 
soils and light rust. Featuring long cleaning life and 
a steady pH range for best action, Oakite 77 is a 
heavy duty cleaner which produces excellent re- 
sults in removing burnt-on soils and light rust bloom. 


OAKITE ALUMINUM CLEANER 164—for non-etch aluminum 
cleaning. Completely safe for aluminum, this alkaline 
material quickly removes identification inks, oils and 
light shop soils. It’s free-rinsing, works well in hard 
water. Has low foaming tendencies in airagitated tanks. 


OAKITE COMPOSITION 90—for « let i 


r = a 





clean- 
ing. Thoroughly safe for magnesium, Oakite 90 won't 
react with the metal surface to form insoluble soap 
films. It cleans completely, rinses off freely. 


OAKITE COMPOSITION 20—for fast removal of medium 
soils. When shop soils are only moderately heavy, 


Oakite 20 emulsifies and suspends them in short order 
—most economically. An alkaline material, it offers 
long life and steady cleaning ability. 


CAKITE COMPOSITION 23—for cleaning zinc die castings. 
Cleaning action of Oakite 23 avoids dullness under 
the electroplate found when deep-etching cleaners 
are used. Oakite 23 rinses film-free, leaves a bright 
surface that takes a smooth, bright electroplate. 


OAKITE COMPOSITION 27—for non-tarnish cleaning of 
brass. Qakite 27 removes smuts and soils from brass 
and other copper alloys without tarnishing the metal 
surface ... leaves parts gleaming bright. Provides the 
long cleaning life typical of alkaline materials. 


OCAKITE COMPOSITION 8—for tough pre-cleaning jobs. 
Used with kerosene, Oakite 8 digs into tough, te- 
nacious soils, and heavy grease or oil. By removing 
the worst deposits prior to alkaline cleaning, Oakite 
8 keeps total cleaning time short, cuts overall 
cleaning cost. 


These Oakite tank cleaning materials are just part of 
a complete line of over 160 specialized products 
available to solve any type of cleaning problem. Ask 
Oakite to help you select the best ones for your 
current jobs. For descriptive literature, write Oakite 
Products, Inc., 26 Rector Street, New York 6, N. Y 


it PAYS to ask Oakite 


OAKIT 


Est. 1909 


nie 
years’ leadership in industrial cleaning 
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Tur THOUSANDS 


requir 
the recen 
City, 


drilled y 

Hole wizard Radials- 

One of the oldest and largest bridge 

builders and steel of 

the Middle West, Stup . use 

“AMERICAN” radials © for 
drilling operations. i 


Their main 


“KMERICAN" ex- 
OST PER HOLE. 

g—Fast Penetration—Low 
prominent con: 


clusively is 
Quick Handlin 
Maintenance 
tributing factors. 
“AMERICA 1" Radials can be relied upon 
to pay excellent returns upon the user 8 
investment. 
Ask for B 


are the 


ulletin No. 328. 





Can YOU Use These 
Die-Sinking 


Features ? 


Available On A 
DECKEL 


Universal 
Pantograph 
Die-Sinking 

Machine 


Deckel KF Die Sinkers have the versatility 
and capacity to take any job you might 
have — from light engraving to the heaviest 


die sinking. Their wide range of applica- 
Deckel KF-12 Die Sinker with power lift motor for raising tion lets you handle more work with less 


or lowering work and pattern tables simultaneously equipment. A Deckel KF-12, for example, 

can accommodate dies and molds up to 
OTHER DECKEL FEATURES 1300 Ibs., and offers cutter spindle speeds 
from 60 to 10,000 rpm. Deckel KF ma- 
chines can duplicate directly at a 1:1 ratio, 
enlarge or reduce up to a 1:4 ratio. Rugged 
pantograph construction and play-free 
bearings assure accurate, easy control of 
all operations. 


Optical Tracing 

Reverse (mirror) Duplicating 
Line-By-Line Milling 
Automatic Depth Feed 
Pattern Forming 

Roll Profiling 


Rough & Finish Milling Write For Catalog 





Importers of Leading Precision Machine Tools 
Nationwide Sales and Service 
COSA CORPORATION, 405 LEXINGTON AVENUE, NEW YORK 17, N.Y. 


IN CANADA Contact COSA CORPORATION of Canada, Ltd., 1160 Lakeshore Road, Long Branch, Toronto 14, Ontario 
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Automotive Die, in 101 Sections, 
Made from Water-Hardening Steel 


This huge die, made up of Bethlehem water-hardening tool steel (SAE W-2), 
trims an automobile hood. Made from tool steel furnished by Peninsular Steel 
Co., Detroit, the die was photographed recently at Republic Die & Tool Com- 
pany, Wayne, Mich. It contains 44 composite sections, 34 wear plates, and 25 
solid sections. , 


Bethlehem water-hardening steels were selected for this exacting applica- 
tion because of their good wear-resistance, easy machinability, and simple 
heat-treatment—plus ease of welding should repair become necessary. 

Bethlehem water-hardening tool steels, because of their carefully con- 
trolled hardenability, provide economical service in applications calling for 
high shock-resistance. And with their highly selective carbon range, they 
have good resistance to wear, plus the toughness to withstand cold battering. 

If you have any questions about the use of Bethlehem water-hardening 
tool steel, or any of our other popular grades, get in touch with your Bethlehem 
tool steel distributor. He’s as near as your telephone. 


MACHINERY, March, 1960 


BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 


Here’s How to 
Stabilize Gages 


Iligh-precision gages, commonly 
made of BTR tool steel (AISI Type 
01), need a stabilization treatment if 
they are to maintain their accuracy 
for years. Otherwise expansion will 
eventually change dimensions outside 
of the permissible tolerance. These 
dimensional changes are in a magni- 
tude of hundred-thousandths of an 
inch per inch, or smaller. Insignifi- 
cant on ordinary tooling, they are 
important on precision gages. ‘ 

The expansion which occurs over a 
period of time is due to the trans- 
formation of austenite retained dur- 
ing the quench for hardening. The 
object of the stabilization treatments 
is to transform the retained austenite 
during the treatment, so that none 
remains which could transform later 
on. This condition exists in all tool 
steel grades which can be hardened 
to Rockwell C 60 or higher. 

The most common method for sta- 
bilizing high-precision BTR gages is: 
1. Quench and temper in the normal 
manner to produce the desired hard- 
ness. 2. Rough grind. 3. Subzero cool 
to minus 100/120 F in refrigerator or 
dry ice. 4. Warm to room tempera- 
ture and then retemper at original 
temperature. 5. Finish grind to size. 
6. Repeat cycles of subzero cool fol- 
lowed by tempering five more times. 
7. Lap or superfinish to size. 

Sometimes it is possible to shorten 
this procedure, particularly if the de- 
sign is such that there is little hazard 
of cracking. For example, the tools 
can be subzero cooled directly from 
the quench, with no interval at room 
temperature, followed by tempering 
and grinding. This will permit sta- 
bilization with only two additional 
cycles of subzero cool plus temper, 
but the disadvantage is that cracking 
may oecur after quenching. 

It is also possible to shorten the sta- 
bilization by cooling to minus 314 F 
in liquid air. This permits reducing 
the cycles of subzero cool plus temper 
to three instead of six. 
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g is fast and easy: 





BERIES 5103--U.S,. PAT. NOS. 2.362.948; 2,491,306 


3. ring is installed automatically. 


Mechanized Truarc ring installation speeds assembly 


eliminates costly shimming and gauging operations 


Fast, semi-automatic assembly and the elimination of costly 
production operations are among the benefits Leece-Neville 
Co., Cleveland, Ohio, derives from the use of Truarc retaining 
rings in the manufacture of its fractional horsepower auto- 
motive motors. 

Radially-assembled Truare Series 5103 Crescent® rings— 
supplied pre-stacked—are used to position and lock the arma- 
ture in the motor housing. Using the special Truarc pneu- 
matic applicator-dispenser illustrated above, the operator 
merely inserts the rotor and presses a release button. The 
ring is installed automatically in a pre-cut groove on the 
rotor shaft! 

The precision manufactured Truarc rings, seated in accu- 
rately located grooves, reduce accumulated tolerances from 
a possible maximum of .184” to .025”. Costly, time-consuming 
shimming operations previously necessary to take up end 
play are eliminated, together with as many as four gauging 
operations required to select and place the shims. 

The Leece-Neville story is just one example of the way 
Truarc retaining rings are stepping up production on today’s 
fast-moving assembly lines. These versatile fastening devices 
simplify design, speed assembly and eliminate rejects. In 


replacing conventional fasteners, they often improve product 
performance and reliability. All of these advantages are in 
addition to substantial cost savings! 

Truarc retaining rings come in 50 functionally different 
types ...up to 97 different sizes within a type... 6 metal 
specifications and 13 finishes. Special Truarc hand, magazine 
and automatic applicators and grooving tools make produc- 
tion-line application easy on virtually every type of product. 
Make sure you have on file the new 16-page Truarc assembly- 
tool catalog No. AT 10-58. Write for your copy today. And 
remember Waldes Truare engineers are always ready to 
assist you with your special production problems. Write: 
Waldes Kohinoor, Inc., 47-16 Austel Place, Long Island City 1, 
New York. 913 


WALDES 


/ TRUARC 


RETAINING RINGS 


Walides Kohinoor, Inc., Long Isiand City 1, N. Y. 


TRUARC RETAINING RINGS...THE ENGINEERED FASTENING METHOD FOR REDUCING MATERIAL, MACHINING AND ASSEMBLY COSTS 


©1959 WALDES KOHINOOR, ING. 
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BARDONS & OLIVER 
NO. 4 TURRET LATHE 


“Biggest Money-Maker in the Plant’ 


Reports W. W. McCain, Jr., Factory Manager, Chicago Machinery Laboratory, Inc. This progressive 
firm manufactures automatic signature feeders and magazine trimmers. Mr. McCain further states: 


“The addition of the No. 4 Bardons & Oliver has allowed 
us to reduce direct labor in the turret lathe department, and 
at the same time increase output by 50%. Over 600 different 
parts are made on the machine. Extreme accuracy of the 
No. 4 allows us to hold bearing diameters within + .00025” ; 
at the same time high spindle speeds, heavy feeds, and com- 
bined and multiple cuts allow full utilization of the 15 HP 
main drive motor. The machine is very convenient to setup 
and operate. During two years of 100 hours a week opera- 
tion, downtime on the No. 4 has been negligible. 


We feel that the Bardons & Oliver No. 4 is the most com- 
pact and efficient turret lathe available having 18” swing over 
the bedways. By making a totally different turret lathe for 
each range of work, Bardons & Oliver offers just the right 
size machine for any job.”’ 


Your Bardons & Oliver representative will welcome : ee 
the opportunity to discuss with you the profit possibilities : ® : 4 of 
offered by these turret lathes. Rough turning & boring 11-1/2" O. D. 
cast iron cam follower wheel. 


BARDONS ¢ OLIVER 


BARDONS & OLIVER, INC., 1133 WEST 9th ST., CLEVELAND 13, OHIO 





Manufacturers of Turret Lathes and Cutting-Off Lathes 


It’s a small but important part of TMW’s elec- 
tronic punched card scheduling and control system. 
And it’s your assurance that sub-contract jobs, re- 
gardless of size or quantity, are delivered on time. 


You get this when you work with one of the world’s 
largest, most modern and completely integrated 
manufacturers, whose 65 years’ experience in pre- 
cision (tolerance to 10ths) manufacturing is avail- 
able to you now on either a short or long term basis. 


Textile Machine facilities include 1200 modern 


assures you 


on-time delivery 


fo} eel oer) anda-lont 


machine tools of all types and sizes, a completely 
mechanized foundry (one of the country’s largest), 
3000 skilled craftsmen, plus a corps of the indus- 
try’s top designers and engineers. 


Combine these facilities with modern electronic 
production scheduling controls and quality control 
techniques . . . and you’ve got the perfect answer 
to all your sub-contract problems. 


Write today for more detailed information, or for a 
copy of our latest Facilities File Folder. 


TEXTILE MACHINE WORKS 


Contract Division + Reading, Pennsy/vania 
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QUICK COMPARISON 
CHART Some unique combinations of 


electrical and physical properties in Anaconda metals 


that may save you money—handle tough jobs better 





Properties shown for ELECTRICAL 
precipitation-hardened 
condition—Heat-treatable 
alloys 


CONDUC 


TIVITY 


Chromium 

Copper-999 

(Cu 99.05%, Cr 85%, 
Si .10%) 


Leaded 

Nickel 

Copper-831 

(Cu 97.8%, Pb 1.0%, 
Ni 1.0%, P .2%) 


Cunisil-837 
(Cu 97.5%, Ni 1.9% 
Si .6%) 














To give you a basis of comparison, here are properties of 
two standard Anaconda electrical coppers 





ETP Copper—100 
(Cu 99.9+%) 


Leaded Copper—126 
(Cu 99.0%, Pb 1.0%) 











The values given above are intended as a guide to a tough problem or indicates a way to cut costs with- 
some unusual combinations of electrical and physi- out sacrificing quality or performance — see your 
cal properties available among Anaconda alloys. If American Brass representative for more details. Or 
any of them gives you an idea for possible solution to send in this coupon today. 


5949 





The American Brass Co., Waterbury 20, Conn. 
COPPER « BRASS « BRONZE « NICKEL in Canada: Anaconda American Brass Ltd., New Toronto, Ont. 
Please send me more information about the following alloys: 
SILVER MILL PRODUCTS 


( Chromium Copper—999 {) Leaded Nickel Copper—831 
] Cunisil—837 (-) Leaded Coppers 


® CO) Electrolytic Tough Pitch Copper—100 
ANACONDA Name... ; : 


PRODUCTS Company 
Street 


Made by The American Brass Company City. 
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Model 500 Hopto of % yard 
capacity. Like the Steelweld Press 
Brake on which so much of the 
the steel in these booms steel for this machine is formed, 
for Model 500 Hoptos Hopto is completely hydraulic 
were produced on the 4 in operation. This eliminates 
press brake below. » many wearing parts and 
any provides long 

trouble-free life. 


Practically all bends in 


STEELWELD HYDRAULIC PRESS BRAKE = 
Forms 90% Of Heavy Plate Bends For}! au Backhoes 


400 ton Steelweld Hydraulic Press Brake _—in about the time required to snap one’s fingers. 


is a key machine in the production of The machine delivers accurate bends to close 
Hopto Backhoes at The Warner & Swasey tolerances. It is easy and safe to operate. Although 
Company, Badger Division, Winona, Minne- it is practically always in use, no time is lost for 


sota. 90% of the many bends on various servicing. It has proven to be a big help in lowering 
thickness plates required in the Hopto con- production costs. 


struction are made on the Steelweld machine. mae 
The press brake has speeded production Write for free booklet No. 2024 P| 


enormously because bends of different de- 

grees can be made quickly and repeatedly ST EELW E LD 

on a simple set of four-way dies by preset- RAULIC san 
ting a ram adjustment. This determines the PRESS BRAKES 


length of ram travel and makes possible Steelweld Machinery includes: Mechanical & Hydraulic Shears and Press Brakes, 
changing the setting from one angle to another One-, Two- and Four-Point Straight-Side Presses, Speed-Draw Presses. 


STEELWELD MACHINERY DIVISION + THE CLEVELAND CRANE & ENGINEERING CO. + 5479 E. 281 ST. * WICKLIFFE, OHIO 
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qa 
COMPETING WITH A COMPANY 
GRINDS PARTS UP TO 50% FASTER? 


If you are grinding parts like these on other than a Bryant Centalign® you 
are losing out to competitors who do. 

This fact is proven by the many manufacturers who are setting production 
records and improving their competitive position—with Bryant Centaligns. 

Only the Bryant Centalign with its advanced design principles enables you 
to grind straight bores, tapers and precision bearing raceways with consist- 
ent accuracy at record breaking production rates. 

Investigate what the Bryant Model ‘‘C” Centalign and its tooling, job 
engineered for quick change over and minimum down time, can do for you. 

Inquire, too, about the Bryant Vertical Centalign (for cam-type parts) and 
the Bryant Model B Centalign for miniature and instrument bearing work. 


BRYANT Chucking Grinder Co. 
10 CLINTON STREET, SPRINGFIELD, VERMONT 


Offices: Indianapolis « Cleveland « Chicago + Detroit » Mt.Vernon, N.Y. « Philadelphia 
Internal Grinders »* Special Machinery 
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ROD or RAM 
FRACTURED? 


% 
~ ee 


Replacement rods and rams, and many other parts for a wide variety of 
forging hammers of most any make are available from Erie Foundry. They 
are high in quality, competitive in price. 


For over 65 years Erie Foundry has specialized in the design, development 
and manufacture of forging hammers of all types. Logically, then, Erie 
Foundry is a sure source for repair parts equal in quality and performance to 
the original equipment. Substantial inventories assure you of prompt service. 


For more information on repair parts or our complete Rebuilding Service, 
write Mr. James Walker. 


Manufacturers of Forging Hammers « Forging Presses « Hydraulic Presses * Trimming Presses 
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Call ERIE FOUNDRY for forging hammer 
replacement parts to your specifications 


ONE OF THE GREAT NAMES 
IN FORGING SINCE 1895 


ERIE FOUNDRY CO., Erie, Pa. 


EF-60-01, 
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Wesson Presents a 
New Era of Progress 
with the all-new 


> >) WESSON T-A’ 


~ | TOOLHOLDER 


° simple Zo STOCK 


Now after two years research and 25 
tested prototypes, Wesson brings to 
industry the all-new Wesson T-A*. Com- 
pletely new in design, performance 
and value, the Wesson T-A* simplifies 
your tooling for throw-aways, saves 
time, effort and money. It has just two 
units plus the tip, yet gives full adjust- 
ability, within its range, for any insert 
or chipbreaker setting. Tool changes 
and adjustments are made quickly, 
easily, regardless of holder position or 
orientation. Write today for detailed 
information on the all-new Wesson T-A*. 


JUST TWO SIMPLE UNITS 


> THROW-AWAY 


Shh 
Hin 











NO. 1 SHANK UNIT—A semi-permanent ‘“assem- NO. 2 CLAMP UNIT—Its four parts—clamp, com- 
bly” consisting of 4 replaceable parts—shank, anvil- pound screw, spring clip and chipbreaker — can't 
locator with coined seat and two roll pins attaching come apart in use or when indexing tips. Stainless 


the anvil to the shank. No adjusting required. steel spring clip retains chipbreaker in any position. 
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SIMPLICITY you handle more jobs 
MEANS with less tooling 
SAVINGS with the 
New WESSON T-A 


Here’s Why: 


The new Wesson T-A* has fewer and simpler parts. Indexing is fast, sure. 
Chipbreaker adjustment is easy, positive. One Allen wrench serves any tool. 
Design permits absolute repeatability of settings. 








2 in 1 Anvil-Locator with Flat Anvil Seat 


Precision, one-piece investment steel casting for maximum strength 
and rigidity. Coined seat assures flatness. Zero side overhang 
permits compact ganging of tools. Designed for %6” thick inserts 
but can also use “s” with locked-in shim. Fine detail in holders makes 
possible use of inserts with radii as small as 4”. Protects shank, 
easily replaceable when damaged. New shank purchase unnecessary. 








Wide Range, Vise-Jaw Type Clamp Unit 


Fast, parallel clamping at all times. No breakage of inserts or 
chipbreakers when indexing or changing inserts. Complete clamp 
assembly rides up and down on compound screw. Large clamping 
range. Set low, set back and relieved so chip will not hit clamp. Can 
be used without chipbreaker on cast iron, etc. Design prevents 
incorrect reinsertion if assembly is removed from shank. 











Adjustable, Solid Carbide Chipbreaker 


Adjustable over wide range, with vertical and visible serrations. 
Regrindable six times. Supported and spring-locked in channel of 
clamp yet easily adjusted or removed with fingers. Rides up and 
down with clamp when indexing, cannot drop out. 


% THROW-AWAY 





WESSON COMPANY 177° “oceans fects ty; 
In Canada: Wesson CUTTING TOOLS, LTD. 93 Judge Road, Toronto 18, Ontario 
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Put Your 
Production 
Bending 
Operations 


“IN THE 
BLACK” ~ 


vary bh 
' c) \V \\ | 


ee 








with BUFFALO BENDING ROLLS 


These fast, accurate, dependable machines quickly bend 
circles, segments and spirals. They handle angles, rounds, 
squares, tubes, beams, channels, flats and special shapes. 
Easy roll changes eliminate need for expensive dies. 
Hydraulic top roll adjustment saves setup time. 

Like all Buffalo products, Bending Rolls are quality 
engineered and built throughout. Unique speed reducer 


eliminates gearing, delivers more power in compact space. 


Exclusive Buffalo “Leg-In” Attachment simplifies bend- 
ing of angles leg-in. Saves time because work will not 
twist or get out of square. Acts as a gauge when rolling 
a run of circles to same diameter. 

The complete line of Buffalo Bending Rolls includes 
models and sizes to handle all types of work. The model 
you need could be saving you production and mainten- 
ance dollars right now! For full details call your Buffalo 
machine tool dealer, or mail coupon today. 


BUFFALO FORGE COMPANY 


440 Broadway ¢ Buffalo, N. Y. 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


STELIR 


PUNCHING 


DRILLING 


SHEARING BENDING 


Please send complete literature on Buffalo Bending Rolls. 


Name 





Firm 
Street 


City_ 
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LOOK AT THE CAPACITY OF THIS 12” x 24" 


Widlher CERAMIC MAGNETIC CHUCK 


You'll make more money on the full 288 times the coersive force of ordinary mag- 
square inches of silver-brazed all-steel sur- nets. Notice the 4” pole spacing . . . ideal 
face of this 12” x 24” Walker Ceramic for holding thin or small work. What’s 
Magnetic Chuck. Chips and grit fall freely more, this 12” x 24” chuck is only 33%” 
from work surface. The all-steel surface high for greater machine capacity. Walker 
has no soft gap strips in which chips and Rectangular Ceramic Magnetic Chucks 
grit become embedded . . . constant redres- are available with working surfaces as 
sing of work surfaces has been eliminated. small as 4” x 4”. For quality and profits 
Powerful ceramic magnets provide three in your production specify WALKER. 


CSWidlew 


Original Designer and Builder of Magnetic Chucks 


O. S. Walker Company, Inc., Worcester 6, Mass. 
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THIS SIMPLE CAM. 


CAN 
ADAPT 
THIS 
LOW-COST 
PRESS... 


INTO A COMPLETELY AUTOMATIC, 
SYNCHRONIZED .PRESS ELEMENT 


It’s true. The miracle of servo-feedback control, 
with cam operation of the control valve, converts 
this low-cost manual press into an automatic 
power package for countless production jobs. 
The C-Press is basically a manually operated 
unit. Substitute cam operation in your tooling 
design, for manual lever, and the ram performs to 
the contour of the cam. Ram speed, tonnage on 
work, acceleration or deceleration can be “con- 
tour” controlled for the exact motion you require. 
For example: Installing a container closure or 
lid, normally calls for a completely automatic 
production machine. While the can is filled, the 
closure operation takes place at another station 
for either crimping or pressure fitting. The 
C-Press ram, actuated by the contoured cam, 


Slow Cycle 


immediate 
Acceleration 


provides the exact timing, motion and force to 
match the requirements of the job. 


The demand-response action of the servo-con- 
trolled C-Press fits a wide variety of production 
tasks. In manual operations like straightening, 
applied force can be carefully applied to gauge 
readings with the motion of the ram following 
exactly the hand lever movement. You can apply 
5, 10 or 15-tons force on work as easily as bend- 
ing a cigarette in your fingers. 


Find out, today, how the servo controlled, 
H-P-M C-Press can be put to work for your pro- 
duction needs with savings in time and capital 
outlay. C-Press is available in manual and auto- 
matic models, with index table production acces- 
sories for many different needs. Write fo1 
complete information. 


THE HYDRAULIC PRESS MANUFACTURING COMPANY 
A Division of Koehring Company, Mount Gilead, Ohio, U.S.A. 
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Nice work (f you can do it.» 
and you Can... 


with GISHOLT Turret Lathes... 


te, ey 


Gisholt 3L Saddle Type Turret Lathe—one of five sizes for 
heavy-duty work of all kinds 


Straight Machining... 
Angular Machining 
and Assembly... 


all in one 


Talk about time-cutting ideas, here’s the versatility C LIC Ing ’ 


of a Gisholt 3L Saddle Type Turret Lathe paying 
off again. 





All operations required to machine these gate 
valve bodies are done in a single chucking with a 
five-position indexing fixture. In addition to machin- ® 
ing the bonnet and the two ends, the recesses for the 
two seat rings are bored and threaded at a five 
degree angle. 











Then the seat rings are inserted—and tightly 
screwed in place with a driver mounted on the turret. 
The driving is done with a constant torque—adjust- 


able to suit each job. The final operation is finish @ | 
- 





facing the seat ring after it is in place with the cross- 
feeding turret. 

















Gisholt Engineers have storehouses of ideas to 
help you increase your production. Ask one to call. 

















Madison. 10, Wisconsin, U.S.A. 


ASK YOUR GISHOLT REPRESENTATIVE ABOUT GISHOLT FACTORY -REBUILT MACHINES WITH NEW MACHINE GUARANTEE 
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Single Cycle Method 
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Unitool Method 


Cut gears with four different methods 


If you expect your gear needs to change 
over the years you'll appreciate the ex- 
ceptional versatility of the Gleason No. 
108 Hypoid Generator. With this one 
machine you can cut both gears and 
pinions by four different methods: 

Single Cycle® Method. Using this meth- 
od you can cut nongenerated gears four 
to five times faster than previously pos- 
sible on machines of this type. Cradle 
and work head are locked in position. 
The last rotation of the Single Cycle 
Cutter finishes both sides of a tooth 
space. You cut the mating pinions on the 
same machine using the conventional 
single-roll Generating Method. 

Cyclex® Method. For certain applica- 
tions you can use the extremely fast 
Cyclex Method on the No. 108 Genera- 
tor. You cut nongenerated gears in one 


completing operation from the solid 
blank. 


on one machine 


Generated Gears and Pinions. You can 
produce both gears and pinions on this 
machine with the Generating Method. 
Here, a relative rolling motion. takes 
place between gear or pinion and the 
rotating cutter. 

Unitool* Method. If you want to cul 
small quantities of spiral bevel, Zerol® 
bevel, or hypoid gears with a minimum 
of tooling, you can use the Unitool 
Method. You cut both gears and pinions 
with a single cutter. This method is par- 
ticularly useful for experimental gears 


\ 


——_ 
— sath} 
72 IIL .” 


for prototype work. 

The No. 108 Generator cuts gears up 
to 814” diameter at a 10:1 ratio and to 
a maximum of 4 DP. You can get the 
same versatility in cutting larger gears 
with the No. 118 Hypoid Generator 
which handles gears up to 18” diameter, 
10:1 ratio, to a maximum of 2 DP. A 
third model, the No. 28 Hypoid Gen- 
erator, cuts gears up to 33” diameter at 
10:1 ratio, 14% DP. 

Send for free bulletins on all three 
machines. 

*Trademark 


Ay 1000 UNIVERSITY AVE., ROCHESTER 3, N.Y. 
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Cutting fine threads on thin- 

walled tubing stumped a Mid- 

western plant. After only 100 operations, tool edges 
burned dull...tool-chatter 


roughened threads. 
S 
~J 


Sinclair engineers came... 


studied...solved the problem 
with Sinclair TRUKUT* EP Soluble Oil. Its better cooling 


and load-carrying capacity 
\\ increased production 400%. 


Now threads are smooth. 

tools take on new life. Profits 

no longer go up in smoke. 

If you have problems, a Sinclair engineer can help you solve 
them with one of Sinclair's 500 
specialized products. Call your 
local representative or write... 





SINCLAIR REFINING COMPANY 
TECHNICAL SERVICE DIVISION + 600 FIFTH AVE., NEW YORK 20, N.Y. 
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NO DOUBT ABOUT IT... 


that's why the DI MENSIONAIR 


is the best air gage you can buy! 





No doubt about the Dimensionair’s readings 

Such sharply defined calibration — the mark of a truly 
accurate gage — obviously gives you greater resolution, 
much finer readings than broadly defined graduations and 
wide hands or air-suspended markers ever can. Each time 
you gage with the Dimensionair, the needle-thin indicating 
hand advances smoothly, comes to a positive stop, yet is 
responsive to the slightest change. Its position in relation to 
the fine-line graduations is unmistakable. Such decisiveness, 
coupled with Dimensionair sensitivity, means much greater 
readability. In fact, tests prove that you get more informa- 
tion from the Dimensionair than from other air gages having 
twice the magnification. 


No doubt that the Dimensionair maintains 
its accuracy 


Dimensionair magnification is built-in ... fixed. No ad- 
justment can change it. That’s why the Dimensionair, once 
set, stays set. Air pressure variations cannot affect the accu- 
racy of the Dimensionair. Its balanced air circuit cancels 
them out. This achieves a stability which cannot be 
approached by other air gages. 


No doubt the Dimensionair is easiest to use 

Its fixed calibration and protection against drift guaran- 
tees linear, calibrated accuracy so you need only one master 
for set-up . . . make only one adjustment to set zero. You're 
ready to gage in less than ten seconds . . . no juggling high 
and low limits as with other air gages. Dimensionair design 
gives you wide range operation (up to .006” depending on 
model selected) .* 

All these advantages are yours because the Dimensionair, 
unlike other air gages, is built to a specific accuracy and 
magnification. But don’t just take our word for it . . . see for 
yourself. We shall be glad to demonstrate the Dimensionair 
to you. 

*FIVE MAGNIFICATIONS TO CHOOSE FROM: 
250: * range, each grad. 
“* range, each grad. 
0015” range, ae grad. 


.0006"' range, each grad. 
.0003” range, each grad. 


sees) 


0002") 
00001") 
000005’ 


f il i i 


2) 


FEDERAL PRODUCTS CORPORATION 
6113 Eddy Street - Providence 1, R. I. 





Yours for the asking ! 

“DIMENSIONAL GAGING WITH AIR” 
A truly educational film — 16 mm, 40 minute, color — outlines the 
basic principles of air gaging — shows applications. A must for 
anyone involved with dimensional control. Puts the value of air 
gaging in the proper perspective. Write for reservation. 


Af FEDERAL Z,,,, 


FOR RECOMMENDATIONS IN MODERN GAGES 











Dial Indicating, Air, Electric, or Electronic — 
for Inspecting, Measuring, Sorting,or Automation Gaging 





aX) i 
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JACOBS MANUFACTURING COMPANY © WEST HARTFORD, GONNECTICUT 
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Vertical Millers, 1-6 


Production Millers, 0-4 


Send for illustrated booklet de- 
scribing FRITZ WERNER program- 
controlled milling, and how it can 
pay you dividends on both long- 
and short-run milling jobs. 


MARAC 


MACHINERY CORPORATION 
108 Grand Street 
White Plains, New York 


MACHINERY, March, 1960 


VERTICAL © UNIVERSAL 
PLAIN AND PRODUCTION M 
SEE US AT BOOTH 1919 
A. S. T. E. SHOW, DETROIT. APRIL 21 — 28, 1960 


Fritz Werner automated, three-dimensional 


program-milling 
saves 40% to 75% 


over conventional vertical or horizontal 
milling. The Werner method is simple and easy to maintain. In- 


vestment is comparatively low, and in addition, the machine can 


still be used over its full range for either automated or con- 
ventional milling. 


Left: Plain Millers, 1-6 


Below: Universal Millers, 1-4 
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Flopover cradle makes for 
unobstructed top loading. Holes 
are bored in two directions 
without change of setup 

in this off-highway truck 
differential carrier assembly. 


L-shaped Natco special for boring right-angle holes has both rough 
and finish cycles. It handles two sizes of parts. 


Handling Ease Alone 
Justifies This Natco Special 


This husky Natco does one job well—lIt bores big 


holes in hard-to-handle, heavy cast steel parts. 
International Harvester Co., Melrose Park, Ill., cuts 
handling time in half with this Natco special, and 
look what else it gets: better finish on the bores, 
longer tool life, improved alignment, tighter toler- 
ances, and more parts per hour. In short, higher 
quality and greater productivity. And a standard 
boring mill is released for general purpose chores. 
For such extra benefits from specials, call your 
Natco representative today. 


Only two boring bars with expanding bit heads are needed 
to bore these several different diameters and faces. 


The National Automatic Tool Company, Inc., Richmond, Indiana 


Bits expand from boring heads. Head entering at top 
bores 4.725” and 10.250” holes at the same time. 





UNTING 


BEARINGS 


Bringing the most modern bearings 





to the small lot and occasional buyer 


Today your local Bunting Distributor can give you all the advantages of the 
most advanced bearing metallurgy. Available instantly from distributor stocks 
are finished bearings and bars made of Bunting Cast Bronze and Sintered 
Bronze, and Bunting Bearing Aluminum Bars. 


The many hundreds of stock sizes of Bunting finished bearings and bars in 
these most modern metals meet practically every mechanical and cost re- 
quirement for machinery production and maintenance. 


MACHINE SHOP SERVICE: Small lots of special design bearings, not obtainable 
from stock, can be procured immediately from fully equipped machine shops in Bunting 
branches. The wide range of sizes of Bunting Stock Cast Bronze and Sintered Bronze Bearings 
makes the alteration of a stock item to a special bearing easy and economical. Bunting 
Cast and Sintered Bronze and Bunting Bearing Aluminum Bars provide the materials for 
special sizes which cannot be made from stock bearings. Your local Bunting Distributor can 
arrange for such work. 


3. Sintered Bronze 
Stock Thrust 
Bearing 


Bunting Bearings available 
from stock provide without 
further finishing a bearing 
suitable for practically any 
usual application, and in 
dimensions ranging from 
ID x %6” OD x 
long to 5” x6" x9”. . 1 


Bronze 


4. Sintered Bronze 


Stock Plain Bearing 
2. Sintered Bronze 


Stock 
Bearing 


Flange 
- Typical Cast 


Stock 
Bearing 


Ask for Catalogs: 


No. 158—Complete listing of sizes 
of Bunting Cast Bronze and 
Sintered Bronze Bearings and 
Bars, and Bunting Bearing Alum- 
inum Bars. Pocket size edition. 


No. 258—Complete listing of Cast 
Bronze Electric Motor Bearings for 
all makes and sizes of electric 
motors. 


No. 46—Technology of Bunting 
Bearing Aluminum. A_ technical 
treatise on the composition, ma- 
chining and use of this new bearing 


metal. Ask your local Bunting 
Distributor. 


rue BUNTING Brass and Bronze Company - Toledo 1, Ohio- Branches in Principal Cities 


BEARINGS, BUSHINGS, BARS AND SPECIAL PARTS OF CAST BRONZE, SINTERED METALS OR ALUMINUM ALLOYS 
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a | 
SPRAY IN YOUR 
OWN PLANT 


Flame spraying hi-temperature crucible 


Apply coatings of high melting point materials such as tungsten, 
tungsten carbide, molybdenum, chromium carbide, titanium oxides, 
calcium zirconate, rare earth oxides. Operates at 10,000°—15,000°F. 


Now any material that can be melted without decom- 
posing can be sprayed. Despite high melting tempera- 
ture, object sprayed stays cool. 





Plasma Flame — how it works 


The MET P 

High fluidity of particles and high velocity of impinge- r sit ae — snipes FY Seas 

4 “ duces an arc contained in a water-cooled nozzle. 
ment bond particles together to produce high density é h h 
coatings semi-fused to work surfaces. Absence of air An — t gas, blown throug and around the arc, 
eliminates oxidation. is “excited” to energy states having temperatures 
approaching 30,000°F. This Plasma “Flame” is 
used for melting and spraying any desired 
material. 














with the standard apparatus on various shaped objects 
and mandrels. Coating densities are easily controlled 
and up to 98% of theoretical can be obtained. Lowered 
oxide contents, with improved bond and tensile 
strengths are additional advantages. 











The METCO Plasma Flame Gun is the latest development 
in flame-spraying equipment by METCO. Write today for 


free bulletins describing the various flame spraying proc- 
Metco Type MB Plasma Flame Spray Gun save sud the amen Blass aigad a: 


Spraying tungsten on brass mandrel Tungsten coated graphite part 


Here is a valuable new tool for the metalworking re- 
search department or production line. The METCO 


Plasma Flame Spray Gun operates on inexpensive inert Meiallizing Engineering C0., Inc. 


gases, with high electrical power conversion efficiency ag ig gig as — METCO 
and long component life. Continuous hot gas streams, Telephone: EDgewood 4-1300 


‘ P in G itain: 
as high as 30,000°F., with accurate control of tempera- giana emmy, aha 


Chobham-Near-Woking, England 
ture, can be generated for costs of % to % those of 
Metallizing Engineering Co., Inc. 


oxygen-fuel gas equipment for equivalent heat output. 1181 Prospect Ave., Westbury, L. I.,. New York 


Please send me free bulletin on the Metco Plasma Flame 


Other advantages include push-button operation, ex- Spray Gun. 
tremely simple training of personnel, elimination of 


Name Title 
flash-back and explosion problems. 





Company 





Materials that can be sprayed 


Address 





Specifically, a wide range of metals and their oxides, 
carbides, borides, and refractories have been sprayed 


r------------ 


Zone State 





a a i i a al a oe 
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Hard Gear Tooth Honing has completed the 
transition from an engineering research R E D G 


project to its present operational status in 


less time than any other major development HARD G R H Oo N IN G 


in the field of modern gear practice. Why? 
Because Hard Gear Honing satisfies a long Has Won 
recognized need more economically than any 


other known process. 


Wide Acceptance 


USERS PURPOSE OF HONING 


The aircraft industry To remove nicks and burrs 


The automotive industry To improve surface finish 


Computing machine manufacturers 
Motorcycle industry 

Tractor industry 

Gear manufacturers 

Electric motor (gear head) industry 
Machine tool builders For complete details on 
Hard Gear Honing, 
GEARS BEING HONED write for Bulletin H-57-2. 


Transmission gears 


To improve noisy gears 

To salvage rejects 

To quickly detect errors in prior machining 
To correct minor heat treat distortions 


Timing gears 





Change gears SPUR AND HELICAL GEAR SPECIALISTS 


ORIGINATORS OF ROTARY SHAVING, 
Computor gears GEAR HONING AND ELLIPTOID 











Main drive gears 





8269 
Motorcycle gears 


NATIONAL BROACH & MACHINE CoO. 


5600 ST. JEAN ¢ DETROIT 13, MICHIGAN 
WORLD’S LARGEST PRODUCER OF GEAR SHAVING EQUIPMENT 
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you can balance 


a coin 
on the tool holder. 
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during rough cutting 
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IN| A COMPLETE LINE OF SKINNER 
C)\%fu. SOFT BLANK TOP JAWS 
AVAILABLE FROM NEARBY DISTRIBUTOR STOCKS 


--. all manufactured to American Standard dimensions 


e Save time and tool costs 
e Furnished in distinctive black 


e Cost less to buy 
than to make yourself 


Now you can save time, money and delays by selecting from 
Skinner’s complete line of Soft Blank Top Jaws for all chucks 
made to American Standard dimensions. Take advantage of 
fast, One-source service at your nearest distributor, His stocks 
are complete in all sizes and shapes. Call him today! 


TONGUE AND GROOVE TYPE 


MEDIUM DUTY—For Self-Centering Scroll 
Chucks, Independent Chucks and Combination 
Scroll Chucks. 

HEAVY DUTY—For Power, Independent and 
Self-Centering Scroll Chucks. 

These jaws can be used as supplied or shaped 
to meet specific requirements. Made from low 
carbon steel which can be easily carburized and 
hardened. Extra-high heavy duty top jaws are 
also available. The Long Pointed Jaws are de- 
signed so that points meet at center of work, 
permitting full use of chuck capacity. 


SERRATED JAW TYPE and Master Keys 


For Heavy Duty Power and Scroll Chucks 
These jaws also can be used as supplied or 
shaped to meet specific requirements. They are 
processed to resist rust and can be easily 
shaped, carburized and hardened. Screw is sup- 
plied when jaw and corresponding key are pur- 
chased together—permitting key and jaw to be 
stored assembled as a matched set. 


Serrated Master Keys: Precision-machined from HEAT TREATING INSTRUCTIONS INCLUDED 
top quality, hardened steel. Serrations are so ma- WITH ALL BLANK JAWS 

chined that by reversing master key 180°, the top 

jaw can be adjusted to 2 the pitch of the serra- Ask your distributor for folder showing complete 
tions. This feature permits easy adjustment of the range of sizes and shapes or write to the address 
top jaws in reference to the work. below, Department 153. 


OKINNERCHUGKS 


THE SKINNER CHUCK COMPANY e NEW BRITAIN, CONNECTICUT 


THE CREST OF QUALITY 
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KEEPING some sort of workable balance between im- 
ports and exports—of machinery as well as other mer- 
chandise—promises to be one of the knotty problems in 
the months ahead. On the one hand, official Washington 
recognizes the need to encourage foreign countries to 
produce for world trade. On the other, domestic indus- 
try is becoming increasingly vocal in its displeasure over 
losing important contracts to overseas producers, What 
is more, economists are alarmed because so much of our 
gold bullion is earmarked “on demand” for overseas hold- 
ers of credits, because of this country’s unfavorable bal- 
ance of trade. 


ry jdq Message Encourages Overseas Inve 


ONE of eight tax recommendations included in the 
President’s budget message to Congress concerned the 
deferral of taxation of income derived from private in- 
vestment in less-developed countries abroad. The pro- 
posal, while spotlighting the problem, is considered by 
sponsors of the Boggs Bill (H.R. 5) to fall far short of 
providing sufficient tax incentives to encourage foreign 
investments. A principal feature of that bill, favored by 
the House Ways and Means Committee, would defer 
collection of taxes on all foreign-earned business income 
until returned to this country. Limiting this privilege to 
less-developed countries would not, say Boggs sponsors, 
stimulate the entry of American manufacturers into areas 
where major markets exist. 


” Jepartment to Push Exports 


REGARDLESS of disagreements over methods, several 
Washington departments and agencies are taking a hand 
at solving the problem of the import-export imbalance. 
The President’s budget message authorized increased 
funds for use by the Commerce Department in promot- 
ing exports. Amount available for the purpose for fiscal 
1961 is to be $3,270,000. (Total for fiscal 1960 was fixed 
at $2,370,000; and for 1959, at $2,600,000.) 

An interdepartmental committee is planning a pro- 
gram to push exports. Possibly it will consider such 
subjects as the awarding of contracts for hydraulic tur- 
bines to overseas bidders. The Business and Defense 
Services Administration has had difficulty with a water- 
on-both-shoulders policy of encouraging foreign bidders 
while trying to live up to the Buy American idea. A 
desire to conserve tax dollars by buying hydroelectric 
equipment at lowest-bid prices has further complicated 
the problem. 

Although new orders placed in 1959 amounted to 
2,723,000 hp, only 845,000 hp (about 30 per cent of 
the total) went to domestic manufacturers. Orders for 
approximately 2,000,000 hp are in sight for 1960—about 
50 per cent of the capacity of American producers. BDSA 
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has predicted a severe impact on domestic industry if 
a substantial portion of this year’s business should be 
awarded to foreign bidders. 


@ Review of Government-Owned Tools Planned 
MORE intensive review of the use by contractors of 
machine tools furnished by the Government under de- 
fense contracts is planned by the General Accounting 
Office. Explaining the review program, the GAO letter 
to the Joint Defense Production Committee anticipates 
“particular emphasis on the adequacy and effectiveness 
of controls exercised by the military departments to 
assure that the use of such tooling does not give one 
contractor a competitive advantage over another, and 
that adequate rental or other consideration is received 
by the Government for the tooling.” The action of GAO 
reportedly is at the suggestion of inquiries forwarded 
from constitutents by members of Congress. 


e@ New Ban on Military Salesmen Proposed 


EMPLOYMENT of retired officers or former civilian 
employes of the Defense Department for liaison work 
between industry and Pentagon sources of defense busi- 
ness will be materially reduced if a new bill (H.R. 9682) 
wins Congressional approval. 

The bill, embodying recommendations of the Investi- 
gating Subcommittee of the House Armed Services Com- 
mittee, was introduced by Representative F. Edward 
Hebert (D.-La.), committee chairman. Purpose is to stop 
selling of any kind under any pretext by officers for two 
years after departure from the Pentagon. Removal of a 
lifetime ban on retired Navy and Marine officers selling 
to the Pentagon would be effected by the legislation. 
Like Army and Air Force officers, they would also be 
subject to the two-year ruling. 

Machinery people interested in knowing where the 
plums of government expenditures will fall in fiscal year 
1961 will find the President’s budget message required 
reading. Out of a $79,800,000,000 budget, 57 per cent 
is earmarked for major national-security purposes. The 
item includes $2,666,000,000 for atomic-energy develop- 
ment and $2,000,000,000 for military assistance. 

Of the total defense budget, the following amounts 
are requested: For aircraft, $5,200,000,000; missiles, 
$5,290,000,000; ships, $2,174,000,000; and other pro- 
curement items, $3,706,000. Service-wise, the breakdown 
provides $9,806,000,000 for the Army, $12,073,000,000 
for the Navy, $17,767,000,000 for the Air Force, and 
$1,281,000,000 for the office of the Secretary of De- 
fense. 

It is both interesting and disconcerting to note that 
the second largest item in the national budget is 
$12,000,000,000 for interest on indebtedness. 
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HIGH SPEED PRECISION LATHE 


Correct Size - High Speed - Precision Results 


Collet Work — The right machine Step Chuck Work — For rapid and Jaw Chuck Work—Integral mount, 

for collet work of -1/16” or less accurate holding of tubing, cast- universal or independent, for extra 

diameter. ings, moldings, stampings and accuracy. Capacity to 5”. 
machined parts. Capacity to 6”. 


HARDINGE —s The above three important 
. . \DOVETAIL BED / requirements for proper lathe 


Jf. ote work in tool rooms, production 
GROUND STEEL 





departments, or laboratories 
are completely fulfilled by 
the new Hardinge DV59 
High Speed Precision Lathe. 
Correct size of the machine in 


relation to work saves loss from 


HARDINGE » under-capacity production on 


larger lathes. High spindle speeds, 
up to 3500 r.p.m., permit full 
capacity cutting and excellent 
finish. Sustained accuracy and ease 


SPECIFICATIONS: of operation 
1%" Collet Capacity [2 assure precision 
9” Swing 

17” Center Distance 
Infinitely Variable Speed 
230—3500 r.p.m. 


results 











eibaiin gh matis Send for Free illustrated Bulletin DV 59 
New York 12, N. Y. 


HARDINGE BROTHERS, INC., eELmiRA, N. Y. 


PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE” 
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Depreciation Again 


Machinery 


MARCH 1960 


a Foremost Lax Topic 


BUSINESS AND FINANCIAL men are 
hopeful that the new Congress will finally 
take some liberalizing action on the allow- 
able depreciation of capital equipment. Cer- 
tainly, such action is long overdue. As Con- 
gress well knows by this time, the United 
States has the most restrictive depreciation 
policy of any major industrial nation. 

Experts once more presented irrefutable 
evidence before recent sessions of the House 
Ways and Means Committee that existing de- 
preciation rules are making it impossible for 
American manufacturers to compete in inter- 
national markets. Foreign companies with 
both better production equipment and lower 
labor and material costs can undersell us, not 
only in overseas markets but also at home. 

It is imperative that American manufac- 
turers avail themselves of the technologically 
advanced production equipment that has be- 
come available during the last few years. 
However, they find it financially difficult to 
replace obsolete equipment with up-to-date 
machinery because of the long-term deprecia- 
tion regulations. No wonder our economic 
growth is reputed to lag substantially behind 
that of Russia! 

In a statement made before the House 
Ways and Means Committee, Joel Barlow 
pointed out that without the most modern 
and efficient production base, we cannot ef- 
fectively manufacture the planes, missiles, 
ships, and tanks on which our national secu- 
rity depends. Nor can we achieve the low-cost 
production required to combat inflation. 

Mr. Barlow stated: “A spiral of inflation is 
inevitable when the needs of a country outrun 
its productive capacity; and in this period of 
explosive population, needs are in fact sur- 
Passing capacity, and costs and expenditures 
are outrunning revenue simply because we 


are relying to a very considerable extent on 
high-cost, obsolete productive equipment. 

“How must most companies combat obso- 
lescence and maintain modern plants? Some 
can borrow. Some can obtain equity capital. 
But these sources are limited. Small com- 
panies have particular difficulty in acquiring 
equity capital. By and large, most companies 
and certainly the smaller ones have to mod- 
ernize with retained income. 

“Since obsolescence must be combated with 
retained income, there is an obvious relation- 
ship between the rate of modernization and 
replacement and the rate of depreciation 
allowances for income tax purposes. Quite 
apart from taxes, the more rapidly a company 
depreciates its facilities the more rapidly it is 
likely to replace obsolete or worn-out equip- 
ment. With tax rates high, the faster a de- 
preciation reserve is built up the faster a com- 
pany comes into possession of income after 
taxes—cash—which can be used to build up 
modern plant capacity. 

“By the same token, modernization is post- 
poned—or slowed down—if a company is 
compelled to postpone depreciation allow- 
ances and hence the receipt of the income 
after taxes that they represent. Also, unless a 
taxpayer sees the prospect of recouping his 
facility investment in a relatively short period 
of time he is not likely to make the invest- 
ment.” 

Repeated Congressional hearings at which 
the proponents of remedial legislation are ex- 
pected time and again to present evidence of 
the merits of their ideas are most time- 
consuming and can become frustrating. There- 
fore, it is fervently wished that the present 
Congress will be permitted to take definite 
action on the depreciation allowances for 
capital equipment. 


EDITOR 





The big difference in Ryerson cold finished bars— 


consistent machinability 


When you buy cold finished bars from the nation’s 
largest supplier of steel from stock — Ryerson— you 
can always count on optimum machinability with 
dependable consistency. Setup headaches, produc- 
tion snarls and rejects are reduced to a minimum 
because the rigid quality controls of Ryerson 
Metalogics assure uniformity of stock from one 
lot to another. 

In addition to this consistency, Metalogics offers 


you unequaled service in depth. With 118 years of 
steel service experience, Ryerson has helped solve 
every conceivable kind of machining problem. And 
Ryerson stocks are the nation’s largest, including 
even the hardest-to-get types and sizes. So Ryerson 
specialists are able to recommend the very best steel 
for any given application. 

For consistent optimum results... plus on-time 
delivery, be “‘Metalogical’’—call Ryerson. 


STEEL*ALUMINUM + PLASTICS * METALWORKING MACHINERY 





moors) RYERSON STEEL 


Joseph T. Ryerson & Son, inc., Member of the > Steel Family 


PLANT SERVICE CENTERS: BOSTON + BUFFALO + CHARLOTTE + CHICAGO *« CINCINNATI + CLEVELAND * DALLAS « DETROIT * HOUSTON + INDIANAPOLIS 
LOS ANGELES + MILWAUKEE + NEW YORK + PHILADELPHIA + PITTSBURGH + ST. LOUIS * SAN FRANCISCO + SEATTLE * SPOKANE + WALLINGFORD 
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HARDENED 


ALFRED N. ACKERSON, Tool and Process Engineer 
Clark Equipment Co., Jackson, Mich. 


NICKS ann BURRS in hardened gears are a 
costly trouble spot in the manufacture of auto- 
motive truck transmissions. Until recently, the 
procedure being followed at the Clark Equip- 
ment Co. in Jackson, Mich., to eliminate the 
noise-producing nicks dictated that 100 per cent 
of the hardened gears be run on a gear speeder. 
Suspect gears were then examined for nicks 
which were removed with a pencil grinder. 
Nevertheless, even when this expensive and time- 
consuming operation had been carried out, fre- 
quent teardowns of noisy transmission assemblies 
were necessary to change those gears whose nicks 
had not been detected and removed. 

Today, this slow procedure has been sup- 
planted by the gear-tooth honing process. Two 
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gear-honing machines have replaced four gear 
speeders. An immediate result of this change-over 
was the halving of direct-labor cost for finishing 
the parts. Also, considerable improvement in 
sound-level quality has been noted in the as- 
sembled transmissions: Teardowns due to noisy 
gears have been almost eliminated. 


Two Machines, Three Shifts— 
3000 Gears Per Day 


Gears for one truck transmission are produced 
at a rate of 3000 per day in a three-shift opera- 
tion. All gears in the transmission, both spur and 
helical, are shaved, Fig. 1; heat-treated; and then 
honed on the two National Broach, Red Ring 
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Fig. 1. All the spur and helical gears for one truck transmis- 
sion are honed after being shaved and heat-treated. Here, 
main-shaft spur gears are being shaved prior to hardening. 


machines. Gears that are crown-shaved before 
heat-treatment are crown-honed after. 

Each of these machines is equipped with semi- 
automatic loading devices including adjustable, 
approximate work locators and automatic door 
closers. Thus, an operator merely places a gear 
in the locator, presses a button, and the honing 
operation is completed automatically. At the end 
of the cycle the coolant doors open and the tail- 
stock retracts to enable the operator to unload the 
gear. 

One of the honing machines, Fig. 2, has a sub- 
table with suitable extensions to handle a variety 
of shaft parts. The other, Fig. 3, handles an as- 
sortment of plain gears. Change-over from one 
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part to another is accomplished by changing the 
headstock and tailstock positions and re-adjusting 
the work locators. 

Both machines are set up for constant-pressure 
honing. In this method the work is meshed in 
crossed-axes relationship with the honing tool. 
The headstock and air-powered tailstock are 
mounted on the inner of two tables—it being at- 
tached to the outer, or main reciprocating work- 
table by a hinge mechanism extending along the 
rear. To load the machine, a valve is actuated by 
the operator and an air cylinder tilts the inner 
table downward. With the work-piece in place, 
the inner table is tilted upward, bringing the 
hardened part into tight mesh (without back- 
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Fig. 3. This second of two gear- 

tooth honing machines at Clark 

is used to remove nicks and 

burrs from an assortment of 

plain spur and helical transmis- 
sion gears. 
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Fig. 2. After hardening, the 
teeth on main-shaft spur 
gears (shown being shaved 
in Fig. 1) are honed. This 
machine has an extended 
sub-table to accommodate a 
variety of shaft parts. 





lash) with an abrasive-impregnated, gear-shaped 
honing tool. During the honing operation an air 
cylinder maintains a controlled-pressure condi- 
tion between the work gear and the honing tool. 


The Honing Tool and Tool Life 


Spur gears in the transmission are of 6/8 
diametral pitch, have a 20-degree pressure angle, 
and range in size from 21/2 to 71/2 inches in 
pitch diameter. The helical gears are of 7/9 pitch 
and have a 20-degree pressure angle and a 23- 
degree helix angle. Both types are machined from 


Fig. 4. Gear-shaped honing 
tool (top) was used to finish 
all three gears (bottom). A 
single hone can be used on 
all thirteen- to forty-five- 
tooth spur and helical gears 
of the same pitch and pres- 
sure angle. 


SAE 8620 steel and case-hardened. Gears having 
the same pitch and pressure angle, and from 
thirteen to forty-five teeth, are finished with the 
same honing tool (Fig. 4). 

One of the main shafts has a spur gear located 
so close to a larger helical gear that it gives the 
same effect as a shoulder gear. In this case a spe- 
cial, low-helix-angle Red Ring honing tool was 
developed to satisfactorily finish the smaller spur 
gear. 

Honing tool life was a factor given maximum 
attention at the time the process was installed. 
A very satisfactory tool life of approximately 4000 
pieces per hone is being consistently achieved 
with the gears in this transmission. This figure 
is based on a thirty-second honing cycle. 
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Several precautions have been taken to assure 
that maximum hone life is consistently attained. 
For example, to be sure that hardened gears are 
coming from the heat-treating department with a 
satisfactory mating contact, each lot is spot 
checked in the honing department on a Gleason 
test machine. Although the gear-honing process 
can make minor tooth-form corrections, it is felt 
that maximum tool life in production is achieved 
when the hone is used mainly to remove nicks and 
burrs, and not to remedy the effects of improper 
heat-treatment control or insufficient pre-heat 
compensation for distortion. 


It is apparent that unusually large nicks can 
either damage the honing tool or add considerably 
to the time-cycle requirements. As, in the interest 
of efficiency, it is desirable to hone on a set time 
cycle, the variable factor introduced by the occa- 
sional large nick should be eliminated if possible. 
To do this, the operator rolls each unfinished gear 
in contact with a master gear, Fig. 5. Any ex- 
ceptionally large tooth jump on the rolling-fixture 
indicator discloses the presence of a large nick 
and its location. It is then removed with a pencil 
grinder before being loaded into the honing ma- 
chine. This large-nick inspection operation is car- 
ried out during the honing machine cycle and 
thus does not add to the cost of the operation. 

To keep the hone “sharp,” a honing compound 
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Fig. 5. To avoid damaging the honing tool, gears are checked for the pres- 

ence of especially large nicks which are then removed with a pencil grinder. 

Nicks are detected by rolling each work-piece in contact with a master gear 
prior to honing. 


Fig. 6. “Gumming-out” the roots of a gear-honing tool with a special wheel 
to recondition it for production use. This process can be repeated as often 
as necessary until no useful involute profile surface remains. 
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is applied by a brush at each gear-setup change. 
Worn hones are reconditioned in the toolroom by 
“gumming-out” the roots of the teeth with a spe- 
cial wheel mounted on a surface grinder, Fig. 6. 
This gumming-out process can be repeated to the 
point where no useful involute profile surface is 
available on the tool. 


Basic Operating Procedure 


To make certain that all operating personnel 
in the honing department follow a standardized 
procedure formulated to provide high-quality, 
burr-free gears with maximum hone life, a set of 
basic rules has been established. They are as fol- 
lows: 

1. All gears must be checked before honing by 
rolling with a master gear. The indicator on the 
rolling fixture should be set to zero on the first 
gear to be honed. 

a. Burrs on the gear teeth show up as jumps on 
the indicator hand. Operator judgment, based on 
experience, is the determining factor in whether a 
burr is too large to be removed by honing. 


Fig. 7. Both bearing and 
sound tests are run on a 
sample part taken from 
each lot of hardened 
gears on a new setup. 
Here, prior to honing, a 
contact check is being 
made on a gear from a 
new heat-treated lot. 
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b. A hand grinder should be used to remove any 
burrs that are too large to be eliminated by honing 
in one cycle. 

c. Gears that look alike but have different num- 
bers of teeth can be recognized by large variations 
in indicator readings. These should not be honed; 
they are obviously misplaced. 

d. Gears that show a total indicator reading of 
more than 0.004 inch should be set aside and re- 
routed for sound acceptability test. 

e. Gears that the indicator shows to be oversize 
should be set aside for salvage disposition. 

2. If the lead of a gear has been incorrectly cut, 
or if it has changed during heat-treatment, the 
gear will not mesh properly with its mate and end 
bearing will result. Incorrect profile or insufficient 
crown may also result in noisy gears or early gear 
failure. All of these things can happen even if the 
gear is honed and free of burrs. Therefore, on a 
new setup, a gear from each lot should be sub- 
jected to bearing (Fig. 7) and sound tests. Salvage 
honing operations (with long honing cycles) can 
be performed on some gears that do not meet 
established quality requirements. 
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Fig. 1. Channels for electric shavers are 

produced on this carbide die, maintain- 

ing width, length, and parallelism within 
plus or minus 0.001 inch. 


to Use 


CARBIDE DIEs 


Here is a detailed study giving specific recommen- 
dations as to when you should use carbide dies for 
stamping operations. Advantages and disadvan- 


tages, comparative costs, expected life, and ex- 


amples of successful dies are discussed 


ARTHUR E. CHAMBERS, Vice-President, Eglinton Carbide Products, Inc., Wyandotte, Mich. 


and W. K. FACKNITZ, Die Specialist, Metallurgical Products Department, General Electric Co., Detroit, Mich. 


CARBIDE DIES are more expensive than their 
counterparts made from steel, and require spe- 
cialized skills in design, manufacture, operation, 
and maintenance. However, they can do consider- 
ably more work than steel dies, and are much 
more economical when properly applied. 

At present, the greatest use of carbide dies in 
terms of both dollar value and actual numbers is 
made in the factories of the electrical manufactur- 
ers of the United States. These dies are used in the 
production of electric motors, ballasts for fluores- 
cent lamps, laminations, small relays, starters, and 
almost any other electrical application that re- 
quires the use of blanked and formed parts in 
large quantities. Within the electrical industry, 
the main users are the job-lot stampers and manu- 
facturers who, rather than produce a series of 
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specialty items or a single specialty, compete in 
the large general market for small fractional- 
horsepower electric motors. Probably 50 per cent 
of these carbide dies are used in the manufacture 
of small motors that sell retail at less than $5. 
Although accuracy is an important considera- 
tion when producing laminations, the main rea- 
son why electrical manufacturers use more car- 
bide dies than any other industry is that the 
material which they stamp is, generally speaking, 
the most abrasive of all the materials used in 
presses. This is because of the high silicon content 
in many electrical steels. For example, in motor 
grades of steel, the silicon content runs about 
1 1/2 per cent. In transformer grades, the silicon 
content may be as high as 3 1/2 per cent. The 
low cost and efficiency of these small, inexpensive 
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motors is due largely to the abrasive-resistant 
qualities of the carbide dies. 

The second largest single user of carbide dies 
would be the razor-blade industry. In 1959, all of 
the razor-blade manufacturers in the United 
States were using carbide dies to produce their 
blade blanks. Even in Europe, with the possible 
exception of Sweden, there is very little use of 
steel in a razor-blade die. Here again, the fact 
that the high-carbon steel in razor blades is fairly 
difficult to punch, plus the fact that production 
requirements are in the billions, accounts for the 
choice of carbide dies. 

It is generally accepted that any manufacturer 
who produces parts in large quantities is either 
now using or pondering the future use of carbide 
dies.. This applies also to the electric-shaver man- 
ufacturers (for parts in addition to their electric 
motors ), electronics manufacturers, the transistor 
field, and the manufacturers of automotive piston 
rings. In addition to their suitability for the high- 
volume production of stampings, carbide dies are 
also being used by low-volume producers of high- 
precision stampings for electronic, nuclear, and 
chemical applications, and electric typewriters. 
It is not generally known that as of this date, the 
United States production of electric typewriters 
with their series of high-precision stampings far 
outnumbers that of conventional typewriters. 

A carbide die used by one electric-shaver man- 
ufacturer is shown in Fig. 1. This tungsten- 
carbide progressive die lances, embosses, coins, 
pierces, forms, and cuts off channel-shaped steel 
parts for the electric shavers. Hole locations are 
extremely critical, and the width, length, and 
parallelism of the various surfaces are held to plus 
or minus 0.001 inch. 
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Typical of the carbide dies used to produce 
small, high-precision stampings for the transistor 
and electronic industries is the one seen in Fig. 
2. In this die, transistor base tabs 1/8 inch in 
diameter are blanked and drawn from 0.005-inch- 
thick nickel. Also, a hole only 0.010 inch in diam- 
eter is pierced through the formed center of each 
part. Flatness is held to 0.001 inch and concentric- 
ity to 0.0005 inch with a maximum burr height 
of 0.0005 inch. 

Four individual carbide dies are used in one die 
set, Fig. 3, for producing piston-ring expanders 
from strip stock. The reason for this type of con- 
struction is that the first two dies do the cutting 
operations and wear faster. They must be re- 
moved for sharpening after approximately 1,000,- 
000 press strokes. The second two dies perform 
the forming operations and can be operated for 
about 5,000,000 strokes. With this arrangement, 
the cutting dies can be pulled from the die set 
without disturbing the forming stations. Meeha- 
nite die shoes, guide pins, and strippers are used 
on these carbide dies. 

Although it is true that the use of carbide dies 
was far greater in 1959 than in 1949, there are 
still many manufacturers using steel dies, al- 
though greater efficiency and economy would be 
realized if they would switch to carbide-die opera- 
tion. The smaller companies, because of competi- 
tion, were usually the first to explore the possibili- 
ties of carbide dies. The larger corporations, with 
their more conservative attitudes and need for 
producing only standard items, were a little 
slower to feel the pressure to convert to the 
carbide dies. 

At least one of the largest manufacturers of 
small electric motors is only now considering the 
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Fig. 2. Carbide die for blanking, drawing, 

and piercing transistor parts, 1/8 inch in 

diameter from 0.005-inch-thick stock. 
Pierced hole is 0.010 inch in diameter. 


4 


Fig. 4. Progressive carbide die for produc- 

ing camera film-spool clips, two at a time, 

from 0.020-inch-thick spring steel having 
a hardness of 46 Rockwell C. 


> 
Fig. 3. Piston-ring expanders are formed in 


four carbide dies held in a single die set. 
With this arrangement, faster wearing cut- 


ting dies can be replaced. 


use of carbide dies for the production of his motor 
laminations. This is, incidentally, a field which 
has been generally described as a carbide-die 
market for the past five or six years, carbide dies 
having been originally introduced in this particu- 
lar area about fourteen years ago. Also, there are 
many small specialty manufacturers of electric 
motors who are still using steel dies. However, 
these manufacturers are gradually finding out 
that an original installation of carbide dies will 
result in a better product and a lower over-all 
tool cost. 

One of the prime current interests seems to be 
the use of tungsten carbide for progressive dies 
where forming is involved. For parts requiring 
accurately held forms and consistently repetitive 
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dimensions within a tolerance range of perhaps 
one or two thousandths of an inch, tungsten-car- 
bide dies are quite often capable of producing 
tens of millions of parts without any sharpening, 
change, or alteration of the forming station itself. 


Expanded applications of carbide dies are a 
certainty in the camera industry; the jet engine, 
missile, and rocket industry; thermostatic controls; 
high-precision electronic parts; and more prosaic 
parts such as dispensers for razor blades and other 
small products. The electrical home-appliance 
market is growing larger every year and offers a 
large potential field for the use of carbide dies. 
With this expansion of products and industries 
will go an increased use of business accounting 
machine parts. Here, too, carbide dies are essen- 
tial. 

If carbide dies are so efficient, a natural 
question is “Why are they not used more?” Prob- 
ably the most important reason is that the first 
cost is higher. In general, a carbide die will prob- 
ably cost 10 to 25 per cent more than a steel die of 
comparable design that is built for maximum 
performance. In fact, where a lamination die of 
involved design is made of steel, it is apt to cost 
only 10 to 15 per cent less than a carbide die. 
However, if the job is simple, a small, lightly 
constructed steel die might cost only one tenth 
as much as a carbide die. Used on identical 
parts, a carbide die can generally outproduce a 
steel die by perhaps 50 to 100-to-1. Also, an im- 
provement in product quality is consistently 
obtained. 

Another reason why there are not as many 
carbide dies used is rather intangible. There is a 
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general reluctance to take on the servicing of 
carbide dies, and possibly a fear that existing 
presses or equipment are not adequate for their 
use. 

The main advantages of carbide dies are the 
longer runs possible and the continuing increased 
accuracy of the parts produced throughout the 
run. For example, in the case of an electrical- 
motor manufacturer, laminations produced on a 
carbide die for the first motor will be practically 
a duplicate of the laminations made after the 
press has run a million strokes. 

One secondary advantage of using carbide dies 
is the general upgrading of maintenance and 
operating procedures. Because carbide dies are 
more expensive, management will generally insist 
on properly maintained presses and good service 
equipment. 

The disadvantages of carbide dies are not hard 
to find. In addition to their higher first cost, a 
possible smash-up would add to the expense. 
Smash-ups have occurred and will happen again, 
but they are generally directly attributable either 
to carelessness on the part of the operator, poor 
maintenance of the press equipment, or incorrect 
die-material selection. 

Because of the longer press runs possible with 
carbide dies, press structural weaknesses and 
feeder-mechanism flaws often show up, even 
though they have been run successfully with steel 
dies. A steel die, because of its construction, will 
often accept raw stock which is somewhat faulty 
or should actually be scrapped. Also, if the steel 
die breaks, it can be easily repaired. Carbide dies, 
however, because of their design, construction, 


Fig. 5. In producing mag- 
net laminations for 
synchrotrons, frying-pan- 
shaped pieces are first 
cut from blanks on this 
carbide die. 


and precision, are often more sensitive to such 
material, resulting in chipping if it is not actually 
a smash-up. 

An additional disadvantage is that it is gen- 
erally not feasible for the user to repair a carbide 
die in his own shop if the smash-up is severe, nor 
is it usually possible to replace the die components 
unless they are purchased from the manufacturer. 
Such dies should usually be repaired in the shop 
of the original manufacturer, or new sections 
supplied by this manufacturer. With a properly 
constructed carbide die, perishable details or 
those components that are apt to be broken can 
generally be maintained on the shelf and used 
interchangeably with those in the die. 

There are many misconceptions about carbide 
dies. While most are unimportant, probably the 
most prevalent among those who are not familiar 
with tungsten carbide is the idea that it is a hard, 
brittle material similar to glass. Although carbide 
is more liable to fracture than steel, it is truly a 
very hard and tough material. For example, small 
punches, only 0.050 inch in diameter, have been 
bent 0.020 inch at the point of the punches with- 
out a fracture. Straightening will not cause fa- 
tigue stress and loss of hardness; therefore in 
many cases the punches can be re-used. Depend- 
ing upon the grade of tungsten carbide used, the 
amount of breaking strength that the carbide-die 
material will have in the press can usually be 
predicted. 

There is another belief that the maintenance 
time required for carbide dies is greater than that 
for steel. This is only partially true. While less 
material is removed per pass of the diamond 





wheel in grinding carbide, less stock removal is 
required in resharpening. The cleaning proce- 
dures following the grinding of carbide dies 
should, in any proper maintenance procedure, 
be duplicated on steel dies. Unfortunately, this is 
not always done, and, in complete fairness, it must 
be admitted that the effects are not as harmful 
with steel dies as they are with carbide dies. 

The major single cause of carbide-die failure 
is probably the feeder mechanism used to supply 
stock to the press. This trouble generally shows 
up in either short or long feeds, and will eventu- 
ally result in malfunctioning of the die. 

Another major cause of carbide-die failure is 
in the maintenance procedure—generally where 
the die is not properly sharpened or cleaned. Dia- 
monds, the material used to sharpen carbide dies, 
must be completely removed from the die before 
it is used. Diamond particles in the grinding 
wheel tend to imbed themselves in the steel 
parts of the die, not in the carbide, and if these 
steel portions come in contact with the carbide, 
the carbide will become abraded or worn away 
quite rapidly. 

Interesting figures are available concerning the 
savings resulting from punching silicon steels with 
carbide, instead of steel, dies. In the case of the 
24-gage standard motor grade, silicon steel con- 
taining approximately 1 1/2 per cent silicon, a 
steel die will generally produce about 50,000 
stampings before producing an excessive burr on 
the laminations. A carbide die, however, will pro- 
duce about 1,000,000 stampings. Where spring 
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Fig. 6. Final blanking of 
magnet laminations is 
done on this carbide die. 
Laminations are 20 inches 
long by 23 inches wide, 
and made from 0.014- 
inch-thick steel. 


steel is being punched, the ratio may run as high 
as 50 or in some cases, 100 to 1. 

A progressive carbide die for producing film- 
spool clips for an inexpensive camera is shown in 
Fig. 4. Clips are made two at a time from 0.020- 
inch-thick spring steel that has been heat-treated 
and tempered to a hardness of 46 Rockwell C. 
These clips were originally made in a steel die 
with a maximum production of 10,000 pieces and 
an average of about 2000 pieces before regrinding 
was necessary. Also, the die design and construc- 
tion permitted only ten grinds throughout the life 
of the steel die. The first run with the carbide die 
resulted in a production of 500,000 clips. At this 
point, the user ran out of raw stock and stored the 
die on a shelf for three months. Then, without 
sharpening, the die was returned to the press and 
produced an additional 500,000 pieces—for a total 
of one million—before it needed sharpening. True, 
this is an extreme case, but generally speaking, 
when hardened spring steel is being punched, a 
ratio of from 40 to 50 to 1 over steel dies is 
generally standard. When cold-finished steel of 
either medium-, low-, or high-carbon content is 
being punched, a ratio of approximately 10 to 1 
is about par. 

Carbide dies are certainly not limited to lamina- 
tion stamping. For example, complex dies have 
been built for jet-engine, turbine-blade bases. The 
eighteen-station die has carbide cutting surfaces 
and forming stations, and an assembly station in 
which parts from two separate locations are as- 
sembled, removed, clinched, and cut off to pro- 
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duce a complete part. The parts are made from 
Type 407 stainless steel. These dies, still in cur- 
rent production, have not had any of the forming 
stations redressed or reground even though the 
tolerance limits are plus or minus 0.001 inch on 
the airfoil form. 

Dies designed to produce the magnet lamina- 
tions for synchrotrons (particle accelerators) are 
believed to be the largest tungsten-carbide dies 
ever manufactured. One set of such dies, Figs. 5 
and 6, produces blanks 20 inches long by 23 inches 
wide from 0.014-inch-thick high-silicon steel. 
First, a frying-pan-shaped piece is cut from each 
blank on the die seen in Fig. 5. This helps to main- 
tain the required flatness in the final blanking 
operation performed on the die seen in Fig. 6. 
Burr height throughout the run is held to a maxi- 
mum of 0.0002 inch. On a similar set of dies, the 
total run, including spares, was almost three 
quarters of a million, and the die was not sharp- 
ened throughout the run. 

A manufacturer now using steel dies who 
wishes to experiment with, try out, and use a car- 
bide die should purchase at least the first carbide 
die from an experienced company producing 
them exclusively. This is advisable because the 
average stamper does not have an engineering 
staff well versed in carbide application, or specific 
information on the best and most recent methods 
of retaining carbide punches and die sections. Al- 
though he may be familiar with carbides for 
cutting-tool applications in his toolroom, he will 
usually be unfamiliar with the selection of proper 
grades of carbide and proper materials other than 
carbide for use in dies. 

When a stamper not thoroughly experienced 
with carbide dies does his own designing, he 
becomes vlunerable to a possibly careless or un- 
scrupulous die builder who will build exactly to 
specifications but not take responsibility for the 
proper operation of the die. A reputable die 
builder will generally question the design of the 
manufacturer thoroughly even though it may ap- 
pear to be satisfactory on the surface. This is be- 
cause a reputable die builder will, if he approves 
of the manufacturer’s die design, stand by his 
finished product, and make sure that the die 
will perform to the user’s complete satisfaction. 

Among the problems involved in properly de- 
signing a carbide die is selection of the correct 
materials to be used. Most carbide dies will be 
made from grades such as Carboloy 55-B that 
combine maximum toughness and hardness con- 
sistent with impact applications. If the part, how- 
ever, requires forming in a station where no 
cutting is done, a cold-heading grade such as 
Carboloy 190, which has a higher resistance to 
impact fracture, is recommended. After a sub- 
stantial run on a die has been made, or perhaps 
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after the die has been completely worn out with- 
out fracturing or undue chipping, it is sometimes 
advisable to make subsequent dies from the next 
harder grade in a series. This is particularly true 
when punching thin materials. 

To merely replace steel with carbide is not 
the best approach to good die design. In fact, 
there is major resistance to the use of carbide dies 
because some manufacturers have tried them and 
they have failed. In some cases, such original 
carbide dies have consisted of two pieces of 
tungsten carbide brazed together and set loosely 
in an old steel die. It should be obvious that this 
is not a satisfactory application. 

Another possible source of trouble is reflected 
by the high percentage of inquiries received for 
carbide segments to be used for the replacement 
of sections which wear rapidly in an existing steel 
die. The customer really does not want to buy 
a carbide die—he only wishes to remove the trou- 
ble spots in a steel die. Generally speaking, these 
trouble spots exist because the die was not prop- 
erly constructed to begin with, and carbide, in 
these cases, will not be of any help. In fact, it may 
actually aggravate the condition. 

Good die design also involves the selection 
of carbide sections that best utilize the grinding 
equipment available for the manufacture and 
servicing of the die. Some designers feel that 
small sections and narrow punches will cause 
most of the trouble in a carbide die. This is possi- 
bly true, but here the nature of the part being 
punched may be more troublesome than the par- 
ticular punch or section used to punch it. This 
is particularly true on partial cuts which are 
sometimes necessary. Slug pulling, possibly due 
to the nature of the material itself, can also be 
more troublesome than the specific carbide sec- 
tions which are used. Carbide dies should also 
be designed so that the individual sections can 
easily be removed in case of accident or slight 
chipping. 

In the early years of carbide-die experience, 
there was a tendency to believe or to insist that 
only brand-new presses should be used for 
carbide-die operation, and that these presses 
should be designed to extremely close tolerances. 
This may have been true at one time, but is cer- 
tainly no longer necessary. There are no definite 
press restrictions peculiar to carbide dies which 
would not at the same time apply to steel dies. 

Due to the nature of the parts produced, prob- 
ably 95 per cent of all carbide dies are operated 
in high-speed presses. In such cases, a good press 
of sufficient tonnage with accurate, close-fitting 
slides and ram, and an accurate feeding device is 
required. Regardless of the press used, it should 
be equipped with a fast-stop device controlled by 
a misfeed detector in the die. 
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DANIEL VERNA, Senior Engineer, Rochester Products Division, General Motors Corporation, Rochester, N. Y. 


TO KEEP COSTS COMPETITIVE, automotive 
engineers are wringing every possible fractional 
cent out of every part detail. No item is too small 
or too insignificant to warrant the closest scru- 
tiny. An example is the hollow-nut fitting that 
couples each end of brazed tubing in place in 
automobile-fuel and similar fluid lines. Rochester 
Products Division of General Motors is among 
the largest producers of such tubing, which is 
formed from strip steel and brazed. Then it is cut 
into various different lengths, most of which are 
supplied with fittings and flanged and formed to 
customer specifications. 

The hollow coupling nuts (Fig. 1) for the 
tubing are made in volume by this division. For 
many years these nuts have been made to an 
SAE Standard Specification for 3/16-, 1/4-, and 
5/16-inch inside-diameter tube sizes on automatic 
screw machines. The material was hexagonal, 
cold-drawn bar stock. Machining included the 
cutting of an exterior thread at the end opposite 
to that where the full hexagonal section was left 
for wrenching. An optional version of the nuts 
has flattened points. 

When cold-heading of the tube nuts was first 
attempted at Rochester Products Division, pilot 
runs were made on machines (Fig. 2) built and 
tooled by National Machinery Co. Subsequent 
work by Rochester Products has increased tool 
life fifteen times—the result of careful selection 
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and heat-treatment of punch and die steel for 
the cold-headers. Further, improvements in die 
geometry contribute to longer die life with a 
corresponding decrease in tool change shutdowns. 

The heading operation forms the bore which is 
a slip-fit for the tubing’s outside diameter. Thread- 
ing is done by a separate roll-threader at high 











Fig. 1. Hollow nuts for tubing fittings are made to SAE 
standards. They are commonly found on automotive- 
fuel lines and similar applications. Chipless machining 
by successive cold-heading and thread-rolling elimi- 
nates scrap losses, raises efficiency. 
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speeds using a fully automatic, hopper-fed, plan- 
etary Prutton Corporation machine with novel 
features. 

Wire for the cold-headed nuts is SAE 1008, 
cold-drawn and furnished in phosphate-coated 
coils. The phosphate coating is a lubricant that 
also holds a lubricating oil applied in the header. 
The effect of the double lubrication is longer tool 
and die life. From the coil reel the stock goes 
through a roll straightener to a slug cutoff in the 
header. Precise slug weight and volume are criti- 
cal. Thereafter, each individual slug is moved by 
transfer fingers from one station to the next pro- 
gressively through a total of five forming stations 
in sequence. The 5/16-inch nut is produced at 
eighty-five per minute continuously. Fig. 2 shows 
the interior of the cold-header with the progress 
of work from right to left. Stations are arranged 
horizontally on the header ram. 

At the first, or blocking station, Fig. 3, the 
punch makes a shallow recess in the “top” face, 
while the opposite end is swaged back into a 
radius. The general shape of the slug remains 
cylindrical. The most severe working comes at 
the second set of tools, Fig. 3, where the square- 
sectioned moving punch forces the slug to fill an 
annular cavity by forward extrusion. At the punch 
entry end, the cavity is hexagonal. Then it nar- 
rows at a shoulder to the cylindrical wall that will 
later be threaded. Extending into the center of 
the cavity is a piercing mandrel (or “fixed 
punch”). 
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Fig. 2. Cold-header 
tools for making hol- 
low-nut blanks are 


eighty-five nuts per 
minute. 


When the ram exerts pressure on the slug in 
the cavity the metal is forced into the hexagonal 
cavity, filling the nut corners. Metal also extrudes 
forward along the sides of the piercing mandrel, 
creating a central bore recess that runs nearly 
the entire length of the nut. As the ram backs 
off, a moving sleeve about the mandrel strips 
the work into the transfer fingers which invert the 
part en route to the third stage, Fig. 3. With the 
part reversed end-for-end, the third stroke further 
refines the hexagonal shape of the head and its 
outside chamfer, enlarges the bore, and starts a 
chamfer between the bore and the end face. As 
the punch retracts, a knockout pin in the die 
drives the work back into the transfer fingers. 

On the way to the next station the transfer fin- 
gers revert the work to its original attitude at the 
extrusion station. The fourth station, Fig. 3, is a 
coining strike with the punch producing a cham- 
fered indent at the hex end face, extrusion caus- 
ing metal to flow and further refine the hex points. 
Simultaneously, the punch pressure forces the 
bore over the fixed forming mandrel in the die, 
enlarging the bore a little more and deepening 
the inside diameter-to-face chamfer. The bottom 
of the die cavity also gets a chamfer that gives 
the outside diameter of the work a bevel with the 
face. The coining mandrel doubles as a knockout 
pin. 

The transfer next carries the part to the final 
station (Fig. 3), where reverse piercing punches 
the web out of the bore. The movable punch is 
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Fig. 3. Tool layout shows progressive steps, starting at the top, in the 
cold-heading of hollow nuts. The ram is on the left, appearing here 
at full-stroke position. On the right are the dies, each " which has a 
knockout or stripper. 
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Fig. 5. Battle of die geometry is charted in this series of cross sections through five 
different versions of the same first-step blocking-die insert. Die life shows below 
each design with design (E) giving fifteen times the production of (A). 


hollow, actually a piercing die. As the punch ad- 
vances it forces the bore of the work over a cen- 
tral arbor in the die cavity. The round end of the 
arbor is ground for punching, so that at fully 
advanced position the web has been knocked out 
into the hollow punch in the form of a small slug. 
This slug is the only scrap waste. The progressive 
tool layout appears in Fig. 3. 

The slugs from a ton of header wire weigh only 
654 pounds as compared with 1100 pounds of 
chips and bar-end scrap from a ton of hex bar 
stock in automatic screw machines. Progressive 
steps in making a nut are shown in Fig. 4. 

The design of punches, arbors, and die parts 
and the selection of high-speed steel for these 
critical tool elements are extremely important to 
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the success of the cold-heading work. Likewise, 
the machining, heat-treating, and polishing of the 
tools can be the margin between economic suc- 
cess or failure of the cold-heading operation re- 
flected in terms of machine down time for tool 
changing. 

Rochester Products’ engineers have never fin- 
ished making improvements in tool geometry. An 
example is the first-station blocking die insert, 
Fig. 4, which at first had to be changed after 
every 20,000 blows. By continuous effort this tool 
has been redesigned to yield 300,000 pieces 
(View E, Fig. 5). All of the other tools in the 
setup show corresponding increases in life result- 
ing from similar research. High-speed tool steel 
selection, by a similar process of attrition, has 


MACHINERY, March, 1960 





Fig. 6. Roll-threading machine has hopper on the left feeding nuts to 
the thirty-six-start drum die. Above the rotating die is the mandrel 
head with each mandrel individually supported on its slide. 





Fig. 7. Massive construction in roller-die-shoe adjustment blocks indi- 
cates the high rigidity needed for reliable performance in this high- 
production work. Nut blanks enter from the magazine slide at the 
right and roll to the left during the threading operation. 
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Jones & Lamson Offers Attractive 
Leasing Arrangement 


MACHINE TOOLS can now be leased without any 
capital outlay, in a unique marketing plan an- 
nounced by the Jones & Lamson Machine Co., 
Springfield, Vt. Perishable tools, as well as sup- 
porting equipment not necessarily of J. & L.’s 
manufacture, can be included in the leasing ar- 
rangement. The plan should be of particular inter- 
est to many small companies. Leasing rates 
($20.50 per month for five years per $1000 of 
value of equipment) are modest enough to en- 
courage the use of capital for other purposes—raw 
material, labor, building construction, research 
and development, etc. 

This “Profitivity Lease Plan” is a true lease 
of machine tools, in the sense that it contains no 
stipulation for eventual acquisition by the lessee. 
Thus, the user can take full advantage of the pro- 


visions of the Internal Revenue Code relative to 
tax practices, since the leased equipment is not a 
“balance sheet item.” In addition to the absence 
of any down payment, the plan requires no se- 
curity deposit and no monthly‘payment until 
thirty days after shipment—the user starts to pay 
rent only after the equipment starts earning 
money for him. 

Leases are normally for a period of five years 
(other lease periods can be made), during which 
the manufacturer’s guarantee applies. At the end 
of the five years, the lessee may return the equip- 
ment without further obligation, or may continue 
the lease at one-third the original rate. The lessee 
must maintain the equipment and keep it in re- 
pair, but incurs no obligations of ownership other 
than insurance coverage. 





narrowed down to the use of Crucible Steel Co.’s 
Rex M-2 and Rex AAA for dies. Normally these 
materials display “high secondary hardness.” 
Rochester Products, however, to get best per- 
formance, uses three tempering heats, which give 
a satisfactory microstructure with a 59 to 61 Rock- 
well C hardness. Punches and mandrels are made 
of Crucible’s Rex M-4 with a heat-treatment that 
includes three tempering heats. Following the 
final cooling, punches, mandrels, and dies are 
hard-chromium-plated. 

The hex-headed, hollow-nut blanks drop from 
the bore-piercing station of the cold-header into 
tote pans. From time to time the pans are dumped 
mto the rotating drum hopper feed of a Prutton 
roll-threading machine. The nut blanks feed from 
the hopper to a magazine track and thence to 
loading position automatically. The roll-threading 
machine is of planetary design with the main 
threading die drum rotating continuously on a 
vertical axis. The drum die has thirty-six thread 
starts, each of which is charged with a blank, 
Figs. 6 and 7. 

As each blank leaves the magazine track a man- 
drel pin drops into the nut bore. The mandrels 
are held on a head above the roller die that turns 
with the die, but at half its speed. While the 


threads are being rolled, the tube nuts (with 
mandrels inserted) move progressively slower 
along the periphery of the round moving die as it 
penetrates the blank. 

The purpose of the mandrels is to prevent the 
nut walls from collapsing under the rolling pres- 
sure. The mandrels do not move the nuts and are 
lifted out of the bores by a cam prior to disen- 
gagement of the die. 

The mandrel head travels faster than an indi- 
vidual mandrel inside the piece. The mandrels 
ride in sleeve arrangements on brackets, which 
are slotted for the individual mandrel carrier. 
The individual mandrel “floats” backward in its 
slot during rolling of the thread, with a coil- 
spring arrangement attached to the mandrel car- 
rier. After disengagement of the work with the 
dies, the spring pulls the mandrel forward so that 
it is properly oriented to be inserted into the bore 
of the next workpiece at the magazine feed. The 
mandrel carrier is spring-loaded vertically to pro- 
tect the machine against a faulty blank. 

Threads are rolled in nuts at the rate of 35,000 
to 40,000 per eight-hour shift, ample capacity for 
handling the combined output of two cold- 
headers. 
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ROLLER HOLES 
NOW GUN-DRILLED 


THROUGH-AXIS HOLES in large bearing roll- 
ers prevent fracture from abnormal hardening 
strains. At SKF Industries, Inc., Philadelphia, 
these holes are now produced automatically on a 
new gun-drilling machine. The practice replaces 
turret lathe setups of twist drills and reamers. An 
urgent need to release the turret lathe for other 
work prompted the acquisition of the gun-drilling 
machine. 

Holes for three different rollers are involved: 
a 7/16-inch hole through a 3 1/8-inch length, 
a 5/8-inch hole through a 4 5/8-inch length, and 
a 3/4-inch hole through a 5 5/8-inch length. 
Roller material is SAE 52100 steel (annealed ). 

The equipment consists of a Morris Air-Oil- 
Matic unit and a work fixture, on adjoining bases. 
The unit, mounted on a sliding sub-base, has a 
feed rate up to 40 inches per minute and a stroke 
up to 9 inches. Air powers the stroke, with oil 
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being used simply to control the circuit. Thus 
there is no problem of heated oil. Spindle speeds 
are infinitely variable to 6000 rpm; for the rollers, 
speed ranges from 1150 to 2400 rpm, according 
to hole size. 

Once loaded, cycling is automatic, and the op- 
erator is freed for other tasks. An adjustable lead 
control instantaneously reverses the quill when 
the cutting action is slowed by the added resist- 
ance of a worn or broken drill, hard spots in the 
material, or insufficient coolant. 

A coordinated high-pressure coolant and filtra- 
tion system includes rear-spindle coolant induc- 
tors and a magnetic chip separator. Coolant pres- 
sure up to 1000 psi is available. The coolant shuts 
off automatically on the return stroke. Particles 
as small as 5 microns are filtered out. Sludge is 
removed from a settling tank by a drag mech- 
anism. 
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NEW LIMITS OF ACCURACY 








MAN’S INDUSTRIAL and SCIENTIFIC prog- 
ress is linked to his increasing ability to divide 
units of measure (inches or millimeters, pounds or 
grams, etc.) ever finer and finer. This is a philos- 
ophy that the author has often expressed. It em- 
bodies a fundamental industrial precept of which 
the correctness will be demonstrated at The Ma- 
chine Tool Exposition—1960, to be held in the 
International Amphitheatre in Chicago, Septem- 
ber 6 through 16. 

Today, everyone realizes that our national in- 
dustrial and scientific capability is a matter of 
concern to more Americans than ever before. At 
the expositions sponsored every five years by the 
National Machine Tool Builders’ Association, visi- 
tors have become accustomed to seeing an ever- 
increasing “Panorama of Precision.” Dividing a 
unit of measure finer and finer has important as- 
pects of precision: the quality of refinement and 
of accuracy; the quality of repetitive uniformity 
and enlightened conformity. The purpose of this 
article is to develop in some detail the aspects of 
precision and accuracy as they affect our national 
capability—in manufacture and measurement—to 
“zero in” on a target in space or on a market ob- 
jective in the ever-expanding programs of new 
product development. 


Seventh-Decimal Accuracy 


A little over four years ago, in a talk given by 
the author, there was a discussion of the need for 
accuracy in the seventh decimal place, with a 
running objective of one ten-millionth of an inch. 
This degree of accuracy was to be per inch at first, 
with further refinement to follow. Within the last 
few months one of a series of surveys was con- 
ducted to determine the progress made toward 
this objective. Such surveys, to be of “real” ac- 
curacy rather than “talking” accuracy, require a 
careful engineering analysis and plan that in- 
cludes the following: 

1. Selection of a standard (4-inch gage-block) 
with superior dimensional stability, flatness, paral- 
lelism, and surface-finish characteristics to be re- 
ferred for measurment to at least three national 
standards’ laboratories. 


2. Assurance that the conditions of transfer, 
or other environmental exposure, of this test 
standard did not cause dimensional changes dur- 
ing the period of the measurements program. 

Since the objective of this “round-robin” cali- 
bration was to determine accuracies in the order 
of the seventh decimal place on the 4-inch gage- 
block, possible changes in size that could occur 
in transit had to be considered. Microconstituents 
of the hardened steel used in gage-blocks are 
somewhat unpredictable and may change the size 
of a standard when they are subjected to severe 
temperature cycles such as might be experienced 
in the luggage compartment of a transatlantic 
airliner, or slight shocks as from the jolting on a 
rough transatlantic ocean voyage. To protect the 
standard from these conditions it was placed in a 
specially constructed insulated container. A me- 
trologist hand-carried this block over a distance of 
about ten thousand miles to two national stand- 
ards’ laboratories in Europe (National Physical 
Laboratory in England; Physikalisch-Technische 
Bundesanstalt in Germany), then back to this 
country for a final “closing-the-loop” calibration 
at the National Bureau of Standards in Washing- 
ton, D. C. 

The gage-block was also calibrated in Shef- 
field’s Eli Whitney Metrology Laboratory both be- 
fore and after the “round robin.” Results were 
very gratifying. All four laboratories reported 
values that agreed within one millionth of an 
inch, and two of the bureaus were within three 
tenths of a millionth of an inch. Recognizing that 
it is a 4-inch block (as contrasted with a 1-inch 
block), this means that in the higher echelons of 
standards a new limit of accuracy per inch, well 
into the seventh decimal place, was attained in 
the geometry of a steel rectangle. 


Measurement of Internal Diameters 


Leaving linear dimensions on rectangular 
forms, it is interesting to note what is at least 
a preliminary breakthrough in the measurement 
of internal diameters. Recently, there were sub- 
mitted to the National Bureau of Standards for 
verification three ring gages with the following 
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dimensions: 0.4384, 0.43838, and 0.43842 inch, 
each having a plus or minus tolerance of three 
millionths of an inch (better than “A” quality 
gage-blocks ). Although, prior to this time, the bu- 
reau had certified internal diameters to plus or 
minus ten millionths of an inch, it certified these 
rings to an accuracy of plus or minus three mil- 
lionths of an inch. The actual reading on one ring 
was in exact agreement to the sixth decimal place 
with the Eli Whitney Laboratory calibration, and 
on the other two rings the variation was just one 
millionth of an inch on the plus side. 

This was not the first attempt to achieve such 
accuracy on internal diameters, but is the re- 
sult of a series of efforts on different rings to 
bring methods, techniques, instruments, per- 
sonnel, environment, and standards into a com- 
mon pattern. It is another noteworthy milestone 
to progress in precision. All in the field of me- 
trology share both the knowledge and the hope 
that industry will continue this progress in the 
measurement of different internal and external 
geometrical patterns. 


From Laboratory Accuracy to 
Machining Tolerances 


Now that we are on the threshold of standards 
accuracy to the ten millionth of an inch, we can 
appraise the new limits of accuracy that can be 
attained in the base of the calibration structure— 
the machine tool and its shop environment. Why 
do we need such extreme accuracy when we are 
concerned with machining to one ten-thousandth 
of an inch? Experienced persons know the answer: 
The path of precision from the National Standard 
to the physical product goes through a series of 
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Four-inch gage-block that was cali- 
brated to within one millionth of an inch 
agreement by the national governmental 
standards laboratories of the United 
States, England, and West Germany. 
The standard—resting in a special, in- 
sulated container—receives the atten- 
tion of Louis Polk (left), Sheffield 
president and author of this article; 
Raymond Mahimeister (center), director 
of the Eli Whitney Metrology Labora- 
tory which calibrated the block before 
and after its international turn; and 
(right) Colonel W. J. Darmody, U.S.A. 
(ret.), who hand-carried the block from 
country to country. 


echelons. This has been proved in economical 
shop practice on a cost and production basis. 
Stated simply, if the part tolerance is one thou- 
sandth of an inch, and if the inspection gage is to 
be true to a ten thousandth of an inch, then the 
instrument that is used to check the gage must be 
accurate to at least one hundred-thousandth of an 
inch. Following this 10 per cent progression, the 
gage-block should be accurate to one millionth of 
an inch—and so on through succeeding steps up to 
our final National Bureau of Standards Labora- 
tory. However, Class AA gage-blocks are guar- 
anteed accurate to only four millionths of an inch. 
Our modern mechanical, electrical, pneumatic, 
optical, ultrasonic, and radiation gaging systems 
have the necessary sensitivity and repeatability 
to enable us to apply these new limits of accu- 
racy. These systems have the capability of meas- 
uring almost any type of geometrical feature to a 
precision readout so great that splitting millionths 
in a controlled environment is, from the viewing 
standpoint, almost like reading a newspaper. 
But these high sensitivities should not be ac- 
cepted with complacency in appraising the real 
accuracy attained. Accuracy of measurement is 
only real when we evaluate the basic elements 
that effect it: namely, the standard, the work- 
piece, the instrument, the person, and the environ- 
ment. If we do not carefully consider the effect 
and relationship of all of these elements, measure- 
ments become as meaningless as reading without 
thinking. Standards should be compatible in co- 
efficient of expansion with the work-piece being 
measured. The complete geometry of the work- 
piece should be evaluated with reference to the 
type of measuring contact to be used. People 
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Fig. 1. Conduit nuts are tapped at the rate of about 400 per minute. First of its kind, 
this tapper is a heavily constructed production unit. 


Production Tapping Reaches 
New Speed and Precision 


IN THE EFFORT to trim costs, the already 
highly mechanized fastener industry is evaluating 
all its equipment and methods—and getting help 
from machine tool builders. The Jacobson Nut 
Mfg. Corp. started in business in Kenilworth, 
N. J., ten years ago and has grown to $2,500,000 
annual sales volume on the basis of ingenious nut- 
making equipment of its own design that gave 
the company a competitive edge. 

Against this record of achievement, Jacobson, 
making standard and special nuts, has felt the 
effects of extensive marketing research that was 
conducted in this country by Oriental and Euro- 
pean firms seeking to import competitive prod- 
ucts. Foreign marketing research has been much 
more penetrating than anything previously. 
Started after World War II, the import products 
that resulted from this research are now appear- 
ing here at prices and in volume that cause Amer- 
ican manufacturers to “hurt.” The counter-meas- 
ures aggressive American firms adopt are those of 
more mechanization and a better product. How- 
ever, to get the added mechanization Jacobson 
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has gone to machine tool builders like Zagar for 
help instead of building the equipment to its own 
designs. 

Lock-nuts up to 6 inches for electrical conduit 
are one line of Jacobson products where the pres- 
sure of foreign competition has been noted in- 
creasingly. Conventional bent-shank tappers 
(Fig. 2) for two generations have been the stand- 
ard of the industry for threading conduit nuts. 
But today, bent-shank tappers are not fast enough 
with their 100-a-minute output. Jacobson has a 
new dial-feed Zagar machine, Fig. 1, that puts 
out 400 conduit lock-nuts per minute with NPS 
Class 3 thread accuracy. 

The Zagar machine for the 1/2-inch conduit 
nuts has an inclined-drum hopper feed that rides 
vertically with the rise-and-fall reciprocating dial. 
The machine has a stationary head that simul- 
taneously drives forty-eight taps. The dial feed 
elevates the work into the taps on a lead-screw 
at each index. Nut blanks, properly oriented, feed 
from the hopper down a six-channel magazine 
track. Beneath the dial, and mounted on the same 
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Imports have tightened the competition for nut makers 

who have turned to American machine tool builders for 

help. One new tapping machine now puts out 400 nuts 
per minute with Class 3 threads. 


vertical shaft, is an arm arranged to pivot back 
and forth through 36 degrees of arc. On top of the 
arm is a sector plate mounting forty-eight feed 
fingers that are arranged in a pattern identical to 
that of the nesting holes in the dial. 

When the dial carriage finishes its downward 
stroke it comes to rest with the feed fingers pro- 
truding through the work-nesting holes at the 
loading station. An air cylinder swings the feed- 
finger sector and, incidentally, indexes the dial. 

As the dial rotates, the protruding feed fingers 
each pick off one nut blank from the six magazine 
slides, filling all forty-eight nesting slots in the 
dial sector. At the end of the index stroke the 
dial table locks and rises vertically with the lead- 
screw feeding the work into the taps. 

The Zagar unit is a rugged, production type 
machine of massive construction. The head which 
drives the forty-eight taps for rapid threading 
and withdrawal has all parts operating in a bath 
of oil. 

Working two eight-hour shifts per day, this 
tapper is so easy on tools that the taps have to be 
changed only once in two weeks for sharpening. 
Zagar, with experience gained at Jacobson, has 
designed a tapping machine that will thread 100 
nuts at every stroke. This machine is expected to 
go on pilot operation early in 1960. 


Fig. 2. Bent-shank tapper is an old 
design of machine that produces 100 
large conduit nuts per minute. It is 
typical of the home-built equipment 
now being replaced to meet foreign 
competition. 


Fig. 3. Massive and dependable, but 
slow, the bent-shank tapper takes nut 
blanks automatically from the maga- 
zine slide on the left. Parts discharge 
through the side opening in the chuck 
at the right. 
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FIVE SIMILAR OPERATIONS are required on 
eleven different screw-machine parts made for 
typewriters by the Royal-McBee Corporation, 
Hartford, Conn. Two radial holes, 90 degrees 
apart, must be drilled and tapped in each part. 
The fifth operation is the reaming of the pre- 
viously machined axial bore. This is done to re- 
move any burrs raised where the tapped holes 
intersect the bore. Four of the typewriter parts 
are seen in Fig. 1. 

Production of these components is facilitated 
by the Kingsbury multiple-unit, rotary-indexing 
automatic shown in Fig. 2. This eight-station ma- 
chine performs the five operations on any of the 
eleven parts at the rate of 1200 pieces per hour. 
Only minor changes in tooling and clamping 
are necessary in resetting the automatic between 
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Fig. 1. Four of eleven typewriter parts that are drilled, 
tapped, and deburred by reaming in similar operations on 
the multiple-unit automatic seen in Fig. 2. Only minor 
change-overs in tooling and clamping are required between 


production runs of each different part. 


production runs of one part and another. 

The machine is equipped with a 15-inch-diam- 
eter rotary-indexing table on which eight clamp- 
ing fixtures are mounted. Clamping jaws hold each 
work-piece with its axis vertical during the entire 
work cycle. The indexing table and clamping fix- 
tures are seen close up in the heading illustration. 
In the first working station the right-hand hole is 
drilled for tapping by a horizontal drilling and 
tapping unit. This unit operates at 3770 rpm and 
feeds the drill 0.0037 inch per revolution. All 
eleven parts require only one of three different 
sizes of tapped holes: 4-40, 6-40, or 8-40. 

Another horizontal unit simultaneously taps the 
work-piece in the second working station using 
a rotational speed of 875 rpm and 0.025-ipr (inch- 
per-revolution ) feed. The left-hand hole, being 
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Fig. 2. One vertical and four horizontal units on this mul- 

tiple-unit automatic perform similar operations on eleven 

typewriter components. The parts are held vertically and 

indexed clockwise. Clamping, unclamping, and ejection 
of the work-pieces are automatic. 


identical in size, is drilled and tapped at the third 
and fourth working stations by two units set up 
similar to those employed for the right-hand hole. 
A vertical unit at the fifth working station reams 
the axial hole to remove burrs, using a 2190-rpm 
speed and a 0.020-ipr feed. 

Clamping is accomplished automatically as 
the part is indexed from the loading station to the 
first working station. Unclamping similarly occurs 
as the part is indexed from the reaming operation. 
A vertical air-operated rod then ejects the work- 
piece at the station after the final work station. 
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PROPELLER SHAFTS FOR 
THE NATION’S AUTO MAKERS 


F. THOMAS SNYDER, Tool Engineer, Dana Corporation, Pottstown, Pa. 


SPICER universal-joint and propeller-shaft as- 
semblies for many of the nation’s vehicles have 
long been the product of the Pottstown (Pa.) 
Division of the Dana Corporation. A $5,000,000 
plant modernization program completed this fall 
augurs well to maintain this supplier’s promi- 
nence in the “Soaring Sixties.” This article is con- 
cerned with the manufacture of the propeller- 
shaft tube itself, and attempts to dispel any mis- 
conceptions of its being just an ordinary piece of 
welded tubing. 

The propeller shaft (frequently called the 
drive-shaft ) revolves under load at speeds in ex- 
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cess of 3500 rpm. Because of the basic design of 
the universal joint at each end of the shaft, it 
undergoes two periods of speed fluctuation dur- 
ing each revolution. 

Requirements of propeller-shaft tubing for pas- 
senger cars have become increasingly restrictive. 
Higher-output engines, capable of higher engine 
speeds and higher torque, have placed greater 
loads on the shafts. These loads have been made 
even more severe by the fast acceleration de- 
manded by today’s motorist. Sudden and repeated 
application of high torque must be transmitted by 
the shaft without excessive deflection. 
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Likewise, the lowering of the car height has 
led to steeper operating angles and smaller clear- 
ances. The proximity of the propeller shaft to the 
car occupants has meant that both noise and vi- 
bration must be minimized. Propeller shafts for 
commercial vehicles have undergone a similar 
change of requirements, in that engine inputs, 
vehicle loads, and operating speeds have been 
on the rise. 

Accordingly, tolerances for propeller-shaft 
tubing are much tighter than those for mechan- 
ical tubing. The accompanying table compares 
them. 
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Fig. 1. Upon leaving the over- 
head loop, the strip enters 
this tube mill. Each succes- 
sive roll stand produces the 
finished tube radius in a dif- 
ferent section of the strip. 


Fig. 2. At the last station of 

the tube mill, three rows of 

oxy-acetylene burners preheat 

and weld the seam. Once 

molten, the edges flow toward 

each other by means of capil- 
lary action. 


Stock is received in coil form on the floor level 
below the tube mill. Physical and chemical tests 
are performed on all material as received. Fed 
through an uncoiling machine, the stock is di- 
rected to the floor above. When the end of one 
coil has been reached, it is butt-welded to the 
next coil. In this way, tube manufacturing is made 
continuous. 

As the strip comes up from the uncoiler, it 
moves in a large overhead loop before entering 
the tube mill. The loop, by becoming smaller or 
larger, compensates for any feed variations be- 
tween the uncoiler and the mill, as when the un- 
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work, Simultaneously, the head starts to revolve 
and the cutters start to feed as the head now 
advances with the tubing. When the cutters have 
severed the stock, they spring back, and the collet 
opens. A pilot flame mounted on the cutter-head 
carriage then ignites the residual welding gas 
which burns for a second or two as it escapes from 
the cutoff end of the tubing. Meanwhile, the 
cutter-head carriage automatically is engaged by 
a gear train which retracts it to its initial position, 
and the cycle is repeated. 

The cutoff lengths, which roll down a runway, 
are elevated by a material-handling device to an 
inspection line. One out of every eight pieces is 
left slightly longer in the flying cutoff operation, 
to provide a specimen for a test of weld strength. 


and an oscilloscope. Any minute fault of variation, 
such as a subsurface defect which could not be 
found except by destructive testing, is disclosed, 
and that section of the tubing is rejected. This 
inspection also, of course, discloses similar de- 
fects in the steel itself. 

The finished tubing is automatically loaded into 
storage racks. These racks are handled by an over- 
head crane which serves the entire tube storage 
area and the tube cutoff area. 

The transition from tubing to propeller shaft 
continues in a colony of three machines, seen in 
the foreground of Fig. 5. (A duplicate colony is 
located in an adjacent area of the plant.) The 
equipment consists of a Bardons & Oliver auto- 
matic cutoff lathe, a Hannifin press, and a Dana- 


Fig. 7. Here, both ends of the propeller shafts are faced and chamfered, 
and the weld areas of the bores are cleaned up to receive the universal 
joints, which later are pressed in (Fig. 8). 


The specimen is cut off, positioned on a press, 
Fig. 3, and expanded. Specifications require that 
the tubing resist failure in the weld zone to a 
minimum expansion of 11 per cent. Sample tubes 
from each shipment of steel are checked for tor- 
sional strength, and periodical tests are made of 
fatigue strength. 

Next, weld continuity is checked in a 100 per 
cent magnetic inspection, Fig. 4. Mechanized 
rolls advance the tubing through two magnetic 
coils spaced a known distance apart. The equip- 
ment contains an audible signal, a light, a meter, 
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designed Baker duplex facing and chamfering 
machine. One operator runs all three machines. 

A close-up view of the cutoff lathe appears in 
Fig. 6. From a storage area, the tubing lengths 
are conveyed to a platform next to the lathe head- 
stock. The lengths roll down one by one into 
alignment with the lathe spindle, where they are 
advanced on demand by a mechanical stock 
pusher. The tubing moves through the spindle to 
a stop, the collet chuck closes, and the spindle 
starts to revolve. Front and rear tool-slides move 
in. The rear tool-slide carries the usual cutoff 
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blade, which does the bulk of the work. Then a 
roll knife, carried on the front tool-slide and 
tracking the cut, severs the propeller-shaft length 
from the tubing, in this way holding burr forma- 
tion to a minimum. 

Dropping onto a belt conveyor, the work-pieces 
advance to a roller rack and then are positioned 
in the press (seen in the heading illustration ) for 
straightening. Each work-piece is placed on bal- 
ancing rolls and checked for straightness. When 
any bow in the work is disclosed, the rolls re- 
tract, and with the tube supported at its ends, 
it is straightened. 

Although the cutoff lathe functions automat- 
ically, it does not cycle continuously, to prevent 
too many work-pieces from filling and jamming 


Now straightened, the tubes are processed by 
the operator in the Baker machine, Fig. 7, which 
is adjacent to the press. Here, they are loaded on 
a transfer slide and indexed to two work stations. 
Each work station has duplicate, horizontally op- 
posed tooling. 

At the first station, tools having a straight-line 
motion enter the ends of the tube and flush-shave 
the first one inch of the weld bead (to prevent 
interference in assembling the universal joints). 
At the second station, cutter-heads establish fin- 
ished propeller-shaft length by facing both ends 
and chamfering inside and outside diameters. 
Chips are automatically blown out when the shaft 
reaches an unloading station behind the machine, 
where the tubes are loaded by lift truck onto 


Fig. 8. On this hydraulic press, the propeller shafts meet the universal joints, which 
have been processed in another area of the plant. The joints are assembled to the 
shaft ends under pressure, then welded in place. 


the belt conveyor and roller track leading to the 
straightening press. Without leaving the press 
station, the operator controls the cycling of the 
cutoff lathe through a micro-switch trip on the 
section of roller track in front of him. With the 
track full, the switch is open and the lathe is not 
cycling. Then, when the operator removes a work- 
piece and raises it onto the cradle for indicating, 
the trip springs up, permitting the switch to close, 
and the lathe again cycles. (This, incidentally, is 
the first manual handling of either the tubing or 
the strip in the plant.) 
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a rack and transferred to a storage area. 

Now ready for assembly, the propeller shafts 
are directed to a Farquhar two-way hydraulic 
press, Fig. 8. In the illustration, the operator is 
shown positioning a shaft in the center of the 
press. The universal joints, manufactured in an- 
other area of the Dana plant, meet the tubes here. 
A universal joint is aligned with each end of the 
shaft, and is forced in as the press cycles. 

Subsequently, the joints are welded to the 


shaft. As a final step, the assembly is balanced 
dynamically. 
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Propeller Shaft Tubing 


COMPARISON OF TUBING SPECIFICATIONS 


Mechanical Tubing 





Size range poutete Tolerance 
ir by wall on outside 


Straightn 
ickness) diameter i 


Ovality (Runout) 


Rockwell B 





Hardness on outside 


Straightness 
diameter 


Ovality (Runout) 





1% 

to 2% inches, 
by 0.083 

to 0.109 inch 
2% 

to 3 inches, 
by 0.065 

to 0.095 inch 
3% 

to 3% inches, 
by 0.065 

to 0.095 inch 


0.010/5 feet 


0.012/5 feet 


0.015/5 feet 


80 to 95 


80 to 95 


80 to 95 





re | Tolerance 
| 


+0.006 


—0.006 0.012 0.030/3 feet 


+0.008 


—0.008 0.016 0.030/3 feet 


+0.009 


—0.009 0.018 0.030/3 feet 





coiler is stopped for stock change-over and butt 
welding. 

A view of the tube mill appears in Fig. 1. The 
entering strip can be seen on the left. In Dana’s 
tube-mill practice, the edges of the strip are 
formed first. Each successive roll pass forms an- 
other section of the strip until its entire width has 
been completed. In this method, the correct 
radius for the finished tube is developed by each 
of the rolls. The strip is not progressively rerolled 


Fig. 3. A destructive test of weld strength is performed 

after every eight lengths have been cut off. The weld 

zone is required to resist failure to a minimum expan- 
sion of 11 per cent of nominal size. 
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as it travels through the mill; thus it has an equal 
amount of cold working of all areas, and round- 
ness of the tube is easier to control. (In another 
more common practice, the entire strip width is 
first rolled to fifteen to twenty times the finished 
radius, then is rolled progressively to a smaller 
and smaller radius until the edges of the strip 
approach each other and a tube is formed. ) 

As the tube leaves the final forming rolls, the 
flames from a row of three oxy-acetylene burners 


Fig. 4. All the cutoff lengths travel through this mag- 
netic inspection station. Subsurface defects in the par- 
ent metal or lack of continuity in the weld appear on 
an oscilloscope and also produce an audible signal. 
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arranged in tandem impinge on the edges of the 
seam, as can be seen in Fig. 2. Each burner has 
a series of multiple tips. Most of the tips serve to 
preheat the work. Welding occurs under the final 
tips of the last burner when the edges become 
molten and flow toward each other by capillary 
action. No squeezing or pressing is involved. 
Control of the preheat is important. If not ap- 
plied equally to both edges of the seam, one edge 
expands more than the other and a notched con- 
dition is created. It is also essential to apply the 
heat in an amount that is correct for the rate at 
which the mill operates. Heat is controlled by 
measuring gas consumption and tip position rela- 
tive to the strip. Dana makes its own acetylene 
from a bank of three generators. Gas consumption 
is from 800 to 900 cubic feet per hour. The bulk 
of the heat is applied by the first burner (45 per 
cent), with less by the second burner (32 per 


cent), and still less by the third burner (23 
per cent). 

Upon leaving the welding station, the tubing 
travels through a series of holding rolls which 
support it rigidly while the seam loses its plas- 
ticity. As the tubing travels on, a stationary, sin- 
gle-point tool shaves the outside of the bead flush, 
and a rotating wire brush cleans up the weld area. 
A spray of water quenches the tubing all around. 
The tubing is straightened and sized as it next 
passes through a Turk’s-head setup. 

For the remainder of the processing, the tubing 
is now cut to lengths which can be handled read- 
ily. Several propeller shafts are subsequently ob- 
tained from each length. The tubing passes 
through a hollow “flying” head which contains 
tour radial-acting cutters. When the tubing ex- 
tends from the front of the head for the required 
length, a collet in the head closes around the 





Fig. 5. An automatic cutoff lathe, a 
straightening press, and a facing 
and chamfering machine transform 
the lengths to propeller shafts ready 
for assembly to the universal joints. 


Fig. 6. To reduce burr formation, the 

regular cutoff tool does not feed 

entirely through the wall of the tube, 

but is tracked by a roll knife, seen 
on the front tool-slide. 
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Pxastics Moutps. By R. N. B. Mil- 
ler. 58 pages; 57 illustrations; 
53/8 by 83/8 inches. Soft 
cover. Published by Machinery 
Publishing Co. Ltd., National 
House, West St., Brighton, Eng- 
land. Sold in the United States 
by Tue INpustTrRIAL Press, 93 
Worth St., New York 13, N. Y. 
Price, $1.50. 


Not much has been written on the 
subject of constructing molds for the 
production of plastic products. This 
book thus fills a need for supplying 
information on the basic elements of 
plastics mold design. 

The first section on injection molds 
covers: injection molding machines; 
design of cavities; pressure and clos- 
ing force; effect of component de- 
sign; mold design example; runners; 
gates; vents; typical mold construc- 
tion and design; ejection on both 
halves; shrinkage; cores; finishing, 
cementing, and machining; and costs. 

The section on compression molds 
covers: design practice; effect of 
component design; loads and pres- 
sures; clamping; component design 
for ease of production; molded 
threads; inserts; machining and fin- 
ishing; ejector and core pins; mold 
heating; presses for compression 
molding; flash molds; positive molds; 
semi-positive molds; landed plunger 
molds; gang molds; and _ stripper 
plate molds. The section on transfer 
molds covers basic details and typi- 
cal design. 


PRACTICAL DESIGN OF SHEET METAL 
STAMPINGS. By Federico Stras- 
ser. 134 pages; illustrated; 6 by 
9% inches. Published by Chilton 
Co.—Book Division, 56th and 
Chestnut Sts., Philadelphia 39, 
Pa. Price, $10. 


In this book, the author shows the 
factors in the design of metal stamp- 
ings which give economical and 
trouble-free production and how 
this may be achieved by an intelli- 
gent application of the basic rules 
and concepts of stamping tech- 
niques. Basic concepts, details of 
design, and special problems form 
the basis of this study of the proc- 
esses that transform  sheet-metal 
pieces or metal slugs into the final 
products or product components. 

The volume will be useful to any- 
one engaged in or interested in the 
production or design of articles 
made with die-produced compo- 
nents. 


140 


PressED MeTAL INstiTuTE, 1959 
ANNUAL SPRING TECHNICAL 
MEETING TRANSCRIPT. 128 
pages; illustrated; 8% by ll 
inches. Published by Pressed 
Metal Institute, 3673 Lee Road, 
Cleveland 20, Ohio. Price, $5. 


This complete transcript of the 
Annual Spring Technical Meeting 
of the Pressed Metal Institute covers 
many subjects of interest to those in 
metalworking. Sessions of the meet- 
ing were concerned with Cost-Sav- 
ing Die Ideas, Machine Mobility, 
Explosive Metal Forming, and Work 
Simplification. Leaders in the indus- 
try also conducted seminars covering 
Problem Solving, New Horizons in 
Flexible Automatic _Inter-Press 
Transfer, Accidents Ain’t Accidents, 
etc. 


Toot ENGINEERS HANDBOOK, SEC- 
ond Epition. Revised under 
Supervision of American Soci- 
ety of Tool Engineers Technical 
Publications Committee. Edi- 
tor-in-Chief, Frank W. Wilson; 
Assistant Editor, Philip D. Har- 
vey. 2289 pages; 6 by 9 inches; 
1709 illustrations. Published by 
McGraw-Hill Book Co., Inc., 
332 W. 42nd St., New York, 
N. Y. Price, $19.50. 


The fully revised, up-to-date Sec- 
ond Edition of the Tool Engineers 
Handbook represents a ten-year task 
of planning, writing, and reviewing 
material that was participated in by 
387 authorities from all branches of 
the industry. They were able to 
draw on the polled experience of 
the 40,000 members of the ASTE 
and on plant files, reports, and rec- 
ords hitherto held in close confi- 
dence. 

In preparing the revision, every 
effort was made to make it repre- 
sentative of the latest in tool design, 
fabrication, maintenance, and utili- 
zation. The impact on the industry 
of such developments as automation, 
numerical control, electromachining, 
trepanning, shell molding, and learn- 
ing curves was considered in treat- 
ing everything from product design 
and cost estimating, through the se- 
lection of machines, processes, and 
tools, to the analysis and improve- 
ment of setups and operations. 
Spark machining, electrolytic grind- 
ing, surface cleaning by supersonics, 
and hundreds of other comparatively 
recent topics were covered. 

The detailed contents of the more 
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than 100 sections of the second edi- 
tion can be classified under the fol- 
lowing major headings: 

Organization for Manufacturing, 
Process Planning, Plant Layout; 
Properties and Applications of Met- 
als, Machinability; Milling, Drilling, 
Reaming, Planing, Shaping, and 
Slotting; Casting, Extrusion of Met- 
als, Hot Forge Rolling; Welding, 
Brazing, Soldering, and Hard Fac- 
ing; Assembly Tools and Methods, 
Joining with Adhesives; Quality 
Planning and Control, Fits, Toler- 
ances, and Allowances; Inspection 
Equipment and Methods, Nonde- 
structive Testing; Jigs and Fixtures, 
Coordination Equipment; Mechan- 
ics, Strength of Materials, Mathe- 
matics. 


KINEMATIC ANALYSIS OF MECHA- 
NISMS. By Joseph Edward Shig- 
ley. 351 pages; illustrated; 6 by 
9 inches. Published by Mc- 
Graw-Hill Book Co., Inc., 332 
West 42nd Street, New York 
86, N. Y. Price $7.75. 


This text, written both for the stu- 
dent of engineering and the practic- 
ing engineer, gives the reader a solid 
background in mechanism analysis. 
It stresses basic theory and builds 
strong methods of analysis and 
analyzes graphical and analytical 
methods equally. 

A base of understanding, lan- 
guage, and tools has been carefully 
established in early chapters. Alge- 
braic methods have been made ap- 
plicable to a great many mecha- 
nisms. 

Among the special topics included 
are: Bloch’s synthesis of linkages, 
analysis and synthesis by complex 
numbers, and the Hrones-Nelson 
synthesis of linkages. Freudenstein’s 
theorem of maxima and minima is 
discussed. Advanced cam curves, the 
solution of space mechanism prob- 
lems by descriptive geometry, the 
analytical solution of space mecha- 
nism problems, jerk diagrams, and 
involutometry are also covered. Co- 
riolis acceleration is treated both for 
plane motion and for three-dimen- 
sional motion. Analog computing 
mechanisms are described, and non- 
standard gears are emphasized. For 
the first time in an English-language 
book, graphical and analytical meth- 
ods are applied to space mechanisms 
and the analytical solution of vector 
polygons is discussed. Another un- 
usual feature is the inclusion of the 
Euler-Savary Equation. 
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MECHANISMS 


Mechanisms selected by experienced 

machine designers as typical examples 

applicable in the construction of auto- 
matic machines and other devices 


Generating Two Reciprocating 


Strokes for One 
L. Kasper, Philadelphia, Pa. 


An arrangement that produces two strokes for 
each stroke of a reciprocating driving member is 
here illustrated. Alternate movements generated 
in each direction are of different lengths. This 
mechanism was designed and used to position a 
forming head on a machine for processing a wire 
product. 

Lever A is mounted on two studs B and C which 
are located on a stationary part of the machine. 
Two curved slots permit movement of the lever 
on these studs. Each slot is machined to a radius 
centered on the opposing stud (B or C) when 
the lever is in the position shown in View X. 
Driving member D and driven member E are 
pivoted on lever A by means of studs G and H, 
respectively. In addition, a spring F resists mo- 
tion of the lower end of the lever to the left. 
Member D is actuated by a cam on the wire- 
forming machine. 

View X shows the device at the midpoint of 
the movement of bar D to the left. In this posi- 
tion studs B and C are in contact with the ends 
of their respective slots. As driving member D 
completes its travel to the left, lever A pivots on 
stud C in the lower slot to the position shown 
in View Y. This causes member E to move a dis- 
tance L in the same direction. On reversal of 
member D, lever A again pivots on stud C return- 
ing member E to the center position. 

After driving member D passes the midpoint, 
continued movement to the right causes lever A 
to pivot on stud B, again moving member E to 
the left. At the end of this stroke, member E is 
in the position shown in View Z and has traveled 
a distance M. This is greater than distance L in 
View Y, due to the change in the fulcrum from 


Lever arrangement that provides two strokes for every 
stroke of a reciprocating drive rod (D). Alternate 
strokes in each direction are of different lengths. 
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stud C to stud B. The location of stud H relative 
to studs B and C also influences the amount of 
movement given to member E. 

The purpose of spring F is shown in the illus- 
tration. In View X member D is moving in the 
direction shown by the arrow and the resistance 
of member E and its load holds the end of the 
lower slot in lever A in contact with stud C. When 


member D returns to the mid-position in the op- 
posite direction, the resistance of member E and 
its load tends to permit lever A to pivot on stud 
H. However, sufficient resistance to this move- 
ment is applied by spring F to the lower end of 
lever A, thus insuring that it pivot on stud C. The 
spring also insures that lever A pivot on stud B 
in returning to the mid-position from the right. 


Mounting Provides Double Action for Compression Spring 


F. Murray, Chicago, Ill. 


A compression spring can be mounted so that 
either a push or a pull will put the spring under 
compression. The spring A is contained between 
washers B and C, and is secured to the end of 
shaft D by fillister-head screw E. 

While shaft D remains stationary, force is ap- 
plied to shaft F, which is pinned to one end of 
step-bored thimble G. The other end of the thim- 
ble has an internal thread engaging a slotted 


The mounting permits 
spring (A) to be com- 
pressed when shaft (F) is 
moved in either direction. 


headless set-screw H. Previously, this set-screw 
was drilled hollow to a sliding fit with shaft D. 
When shaft F is pulled to the right, thrust is 
transmitted through the set-screw and washer B 
against the left end of the spring. Or, when shaft 
F is pushed to the left, thrust is transmitted 
through the step in the thimble bore and washer 
C against the right end of the spring. Thus, the 
spring is compressed either way shaft F moves. 





Flat Polishing Re-Gages Sheet 


Current steel conditions focus attention on the 
flat-polishing process as one of a number of pos- 
sibilities for a metalworking manufacturer to 
overcome steel procurement problems. Faced 
with specifications calling for steel of a certain 
gage, and lucky enough to find slightly heavier 
sheet, a purchaser can now economically grind it 
down to required size by flat polishing. Where 
an opportunity to purchase sheet or strip steel 
with marred or damaged surfaces presents itself, 
the process can also be economically employed to 
up-grade quality. 

Where the sizes and conditions of the available 
steel are adaptable, it is possible to resize or pol- 
ish the steel at a cost under 1¢ a pound. 

Flat polishing is a machining process that uses 
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coated-abrasive belts, such as those made by 
Michigan Abrasive Co., Detroit, Mich., to per- 
form the combined metal-removing surface-pol- 
ishing operation. A multiple-headed flat-polishing 
sequence will remove from 0.0015 to 0.003 inch 
of metal in one pass, about one “gage.” 

Many large-volume manufacturers, the auto- 
mobile industry for example, have their own flat- 
polishing installations. They are used primarily 
for imparting a surface finish to metal that im- 
proves its appearance after plating. Small-volume 
manufacturers not having their own flat-polishing 
installations can have the work done by flat- 
polishing jobbers located in principal industrial 
areas. Coated-abrasive or local steel suppliers can 
generally recommend reliable sources. 
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TOOL ENGINEERING 


Tools and fixtures of unusual design 
and time- and labor-saving methods 
that have been found useful by men 
engaged in tool design and shop work 


Cable-Operated Die for Multiple Piercing 


Cunt McLauca.in, Rockaway, N. Y. 


An unusual die employed for piercing six 
equally spaced holes in the periphery of a drawn 
aluminum cup is illustrated in Fig. 1. The six 
punches are simultaneously activated by an ar- 
rangement of sheaves and a stainless-steel cable. 
Although the die is designed for piercing, the 
principle can be adapted to other press operations. 


In construction, a vertical plate A is secured 
to a baseplate B. A hollow cylindrical die C, ma- 
chined on the periphery to accommodate the 
work-piece D, is attached to the vertical plate 
with dowels and cap-screws. The punches E are 
retained and guided in radial bores in another 
hollow cylindrical member F which is also se- 


Fig. 1. Multiple-piercing die that is operated by a cable attached to the upper die member. 





























cured to the vertical plate. 
Member F, being bored to re- 
ceive the work-piece, is posi- 
tioned concentric to the die. A 
small sheave G is mounted on a 
dowel pin H in a slot at the end 
of each punch. In each punch 
assembly, the ends of dowel pin 
H project from the sides of the 
punch to retain a short com- 
pression spring J. These springs 
serve to retract the punches 
from the work-piece. The drive 
cable K is wrapped around the 
sheaves, as shown, and each end 
is secured by a clamp L to an Fig. 2. (Above) Six radial holes 
arm M attached to the upper are pierced in the periphery of this 
die member N. As the ram de- drawn aluminum cup by means of 
one ds, the cable p wills the the die shown in Fig. 1. 
punches radially inward toward 
the center of the die to pierce 
the cup. A hole is bored in the 
vertical plate in line with the 
hole in die member C to facili- i = od pyre ae 
tate removal of the slugs. be used if press has a long stroke. 
This die was used in a press 
having a 1 1/2-inch stroke. In 
a press having a longer stroke, each end of the while allowing some additional movement of 
cable could be arranged as seen in Fig. 3. Springs the press ram. A smaller press may be used if the 
P hold the cable in contact with the sheaves die is placed horizontally. 


Locator Compensates 


for Variations in 


Hole Center Distance 
F. C. Etmo, Dayton, Ohio 


Two holes in a work-piece serve 
to locate it accurately over a gage 
during an inspection operation. 
While the diameters of the holes 
previously were machined to close 
tolerances, a permissible variation 
in the hole center distance in each 
piece in the lot presented a problem 
in positioning the work over the 
gage. It was solved by a tapered lo- 
cator having an elliptical cross- 
section. 


Locator (D) contacts the hole along its short 

axis (Section Y-Y), leaving clearance along 

its long axis (Section X-X), thus allowing 
for variation in distance. 
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In the accompanying illustration, work-piece 
A resting on gage B has one of its holes over 
shouldered pin C. Locator D engages the other 
hole. The part of the locator entering the hole 
is a slight taper—l-degree included angle—to 
eliminate any possible play or movement of the 
work-piece. Also, as can be seen by comparing 
the two cross-sections X-X and Y-Y, the elliptical 
design of the tapered part provides contact only 


along the short axis of the hole. Thus, the locator 
can enter the hole even though distance a varies 
from one piece in the lot to the next. 

Finally, a radial relationship between the hole 
and the locator is maintained by pilot E which 
engages bushing F in the gage. The bottom of 
the pilot has a milled step which is aligned with 
insert G in the bottom of the bushing when the 
locator engages the hole. 


Circular Gasket Cutter 


Burton B. Burks, Norwalk, Conn. 


A tool for cutting circular gaskets or washers 
makes use of two throw-away surgical knife 
blades. This circle cutter is excellent for small- 
lot production or even single-piece jobs. It is 
especially valuable in experimental or model 
shops. The blades have the extremely sharp edges 
needed in cutting gasket materials, thin rubber, 
and Teflon. Blade cost is low when compared 
with the time required to sharpen other types of 
cutting tools. 

The cutter body consists of a cylindrical shank 
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A, which can be gripped in a drill chuck, and a 
head B milled along two opposite sides to a key- 
stone shape. Each milled surface serves as a base 
for a cutter block C. 

The blocks are tongued with their respective 
surfaces and secured by cap-screws D. Slots E 
in the blocks, through which the cap-screws run, 
provide the means of setting the blades to the 
gasket size desired. 

At one end, each block is milled a close fit with 
the surgical knife blade F. Set-screws G clamp 

the blade to the block. One of the 
blades appears in the upper right 
view of the illustration. Only the 
bottom part of the blade is used, 
the top part being cut off or 
chopped off and discarded. 

The blades in the tool illustrated 
are the same distance from the cen- 
ter line, and will cut a solid disc of 
some specified diameter. To cut a 
ring or a washer, the cutter blocks 
are adjusted radially so that one 
blade will cut the outside diameter 
and the other, the inside diameter. 
The toed-in angle of the blocks 
makes it possible to cut very small 
circles. A small conical center H in 
the body keeps the gasket material 
from moving while being cut. 


Each cutter block (C) supports the bottom 

part of a surgical knife blade (F) and can 

be adjusted radially in head B for the gas- 
ket circle required. 





UP TO 1 INCH of metal can be removed simul- 
taneously from both vertical faces of a 25,000- 
pound aluminum ingot by a giant scalper now in 
use at the Reynolds Metals Co. Alloys Plant in 
Sheffield, Ala. One of the largest of its type ever 
built, the new Ingersoll machine is identical with 
one installed last year at the company’s McCook 
Plant near Chicago. The combined round-the- 
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clock operating capacity of these two machines is 
said to be sufficient to handle all the aluminum 
ingots being scalped in this country today. 

This new scalper will be used to prepare ingots 
for the world’s largest aluminum rolling mill, 170 
inches wide, which heads the hot line now being 
installed at the Alabama plant. Other rolling mills 
in the line will be 130 and 120 inches in width. 
Maximum dimensions of ingots to be handled by 
the machine are 72 by 24 by 200 inches, although 
not all three maximums would apply to any one 
ingot. Normal operating capacity of the scalper, 
based on ingots that are 160 inches long and have 
a 48-inch-wide face, is thirty per hour. 

At the heart of the machine are two 7-foot- 
diameter cutters—each carrying twenty carbide- 
tipped teeth—that rotate at a peripheral speed of 
15,400 feet per minute. They are driven by two 
1400-hp, direct-current motors. Indicative of the 
machine's cutting capacity are the 2880 pounds 
of chips that can be removed in one pass from a 
single 72- by 18- by 200-inch ingot. 

Powered roller conveyors carry each ingot to 
the feed table where it is lifted to its side by a tilt- 
ing section of the conveyor table. The ingot, thus 


loaded into a fixture on the traverse carriage, is 
centered and clamped by hydraulic jacks (Fig. 1). 
Meanwhile, the cutter on each side has been posi- 
tioned for the desired depth of cut, which de- 
pends largely on the alloy being milled. Normally 
this depth is about 1/2 inch, but a 1-inch cut can 
be taken if needed. 

In rapid sequence the traverse carriage moves 
the ingot between the cutter-heads. When the 
milling is completed the carriage is accelerated to 
the end of the machine, the hydraulic jacks are 
released, and the ingot is returned to a horizontal 
position by a tilting section of the discharge con- 
veyor table (Fig. 2). The empty carriage then re- 
turns rapidly to the entry side and is positioned to 
receive the next ingot. 

Utilizing the latest in automatic controls, the 
machine performs the entire sequence of move- 
ments in the scalping operation automatically. 

It will continue to cycle indefinitely under 
normal operating conditions, or the operator may 
assume manual control of each part of the process 
from his panel. All controls for setting up the ma- 
chine to receive various-sized ingots are located 
in the operator's pulpit (heading illustration). 


Appetite tor Aluminum 
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Included in the compiex control system are a 
number of devices to prevent accidents and mis- 
use of the machine. Hydraulic accumulators 
maintain pressure on the fixture clamps in the 
event of power failure. A mechanical clutch and 
spring-operated brake disconnect the table drive 
from the feed motor and arrest table motion if it 
travels beyond the limit-switch end-stops. This 
takes place independently of normal electric con- 
trol. A fixed interlock prevents machine opera- 
tion if the ingot is not properly clamped. 


Should the finished ingot not be removed from 
the conveyor in time, the machine cycle stops. An 
interlock prevents starting of the spindle drive- 
motors if the jog motors (which are used while 
changing cutter blades) are engaged. The table 
feed rate is increased or decreased automatically 
when the load on the drive-motors goes above or 
below a preset figure. To avoid damage to the 
work-heads due to overheating, a red warning 
light goes on if spindle bearing temperature ex- 
ceeds a safe limit. 











Strange behavior of metals at temperatures 
near absolute zero (minus 460 degrees F.) 
is exploited at a new $100,000 cryogenic 
facility in General Electric's General Engi- 
neering Laboratory, Schenectady, N. Y., in 
work on a superaccurate gyroscope called a 
“Cryo-Gyro.” A number of the unique in- 
strument’s components are shown at the 
right in the illustration. They include a metal 
sphere designed to rotate at high speed in 
@ vacuum like a tiny earth. Liquid nitrogen, 
liquid helium, end other gases at extreme 
low temperatures induce superconductive 
electrical effects. These permit the sphere 
to be suspended in space within a sealed 
housing by a “frozen-in” magnetic field 
which acts as a virtually frictionless bear- 
ing. Being developed for the Army Ballistic 
Missile Agency under “Project Spin,’ the 
cryogenic gyroscope is potentially the most 
accurate and reliable for navigation of fu- 
ture space vehicles. No mechanical bearings 
ere used in the developmental instrument. 
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New 





Tables 
Simplify 


Helical-Spring 
Arithmetic’ 


THE SOLUTION of a series of typical problems 
will best serve to illustrate how the tables in 
Part I (February Macuineny ) facilitate the ac- 
tual selection of helical springs. Since most gen- 
eral-purpose springs can be chosen by following 
a simple procedure, the designer may find it con- 
venient to draw up form sheets for each type of 
problem. The task of spring selection will then be 
reduced to filling in spaces on the proper form. 
For a comparison, the usual method of spring 
selection is to make a tentative choice of spring 
coil and wire size for the required spring load 
and deflection at a nominal stress value. Then 
the calculations are carried through, at least 
roughly, in order to find the working and free 
lengths, and whether the stress range is within al- 
lowable limits. Generally, the first selection is 
not satisfactory, so that the procedure must be 
repeated until all the operating requirements are 
met. The calculations are especially cumbersome 
if the spring must fit into a limited or prescribed 
space, or if exacting design specifications must be 
met. In the typical examples which follow, use of 
the tables eliminates the need for these trial and 


With the aid of the tables presented in Part I, 
trial-and-error calculations for helical-spring 
selection can be replaced by a more direct and 
systematic approach. Here are examples 
showing the wide application of these tables 
in reducing spring calculations to a minimum. 
All dimensions are in inches, loads in pounds, 
and stresses in pounds per square inch. While 
the examples are for compression springs, they 
are also applicable to extension springs. 


PETER F. ROSSMANN 


PART Il 





error calculations and offers the choice of alter- 
nate solutions, as will be shown. 


Finding the Maximum Safe Load 


Example 1. What is the maximum safe load 
(Pm) for a high-carbon-steel helical spring made 
of round wire 0.080 inch in diameter? The out- 
side coil diameter is 0.560 inch and the allowable 
stress is 100,000 psi. 

The spring-table values were computed for 
round steel wire at a maximum torsional stress 
(corrected for curvature) of 100,000 psi and a 
torsional modulus of rigidity of 11,500,000 psi. 
Since high-carbon-steel wire has an 11,500,000- 
psi torsional modulus (Table 1) and the allow- 
able stress is 100,000 psi, the maximum (safe) 
load (Pm) can be taken directly from the tables 
without applying a conversion factor. The tables 
in Part I show that a spring made of 0.080-inch- 
diameter wire and an outside coil diameter of 
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Fig. 1. Chart showing inactive coil and solid-height computations for springs 
having various types of ends. 


0.560 inch can safely carry a maximum load of 
33.4434 pounds. 

If the allowable:stress of the same spring were 
80,000 psi, the safe load would vary in direct 
proportion to the change in allowable stress; or 


80,000 
= 26.7547 pounds 


100,000 


Pm = 33.4434 X 


In the event the spring were made of square 


wire having a cross-sectional width of 0.080 inch, 
the maximum safe load would be that for 0.080- 
inch-diameter round wire multiplied by 1.0593, 
the square-wire conversion factor for maximum 
load (Pm) given in Table 2; or 


Pm = 33.4434 X 1.0593 = 35.4266 pounds 


A change in the material of the spring, to 18-8 
type stainless steel, for example, would not in- 
crease or decrease the maximum safe load that 
the spring could carry, since load and stress are 
dependent on wire cross section and coil pitch 
diameter. Actually, no change in the safe load 
can be expected, regardless of the spring material, 
provided all other specifications (including the 
allowable stress) remain the same. Therefore, as 
indicated in Table 1, the torsional-rigidity con- 
version factor for maximum load, Pm, is unity for 
all materials. 

If the outside diameter of the spring were 0.592 
inch instead of 0.560 inch, the procedure in deter- 
mining the safe load would be to first solve for 
the spring index c as follows: 

PD OD —d 

d d 


c 


where d is the diameter of the wire, 
PD is the pitch diameter of the spring and 
OD is the outside diameter of the spring 


, (0.592 — 0.080) | 
Thus c=— —— = 6.4 


0.080 


Next, the appropriate factor (0.9508) in Ta- 
ble 3 is used to interpolate the maximum load 
(Pm) values in the spring tables to obtain a value 
corresponding to a spring index of 6.4. The maxi- 
mum load (33.4434 pounds) for the next lower 
tabulated spring index (6) is then multiplied by 
this factor, giving the maximum safe load for the 
spring or 


Pm = 33.4434 X 0.9508 = 31.7980 


Stress Determination 


Example 2. Find the stress (S) in the spring 
described in Example 1 when subjected to a load 
of 30 pounds. 

In Example 1, the maximum load (P») for this 
spring was determined to be 33.4434 pounds, di- 
rectly from the tables. This means that the 100,- 
000-psi allowable stress on which the tables are 
based will be produced in the spring by a load of 
33.4434 pounds. The stress in the same spring 
when carrying only 30 pounds can be found by 
direct proportion: 


S = 100,000 x ——— 
33.4434 


= 89,700 psi 


If the wire instead of being round were square 
with a cross-sectional width of 0.080 inch, the 
problem would be solved in the same manner 
and the result multiplied by the square-wire con- 
version factor for stress (S) found in Table 2: 


S = 89,704 X 0.9440 = 84,680 psi 


As in maximum-load problems, the substitu- 
tion of materials having different torsional moduli 
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of rigidity (without changing the allowable stress 
or the other specifications of the spring) would 
not alter the calculated results. For this reason, 
the torsional-rigidity conversion factor for stress 
is also unity for all materials. 

In the event that the outside coil diameter of 
the same spring were changed to 0.544 inch, the 
new spring index would first have to be com- 
puted: 


0.544 0.080 


0.080 


Then, the stress produced by a 30-pound load 
acting on a spring having an index of 5 (the next 
lower tabulated value to 5.8) is calculated as fol- 
lows, using the maximum-load value (38.3560) 
from the table: 


S = 100,000 x ——— 78,210 psi 
38.3560 
To obtain the stress produced by a 30-pound 
load on the subject (5.8 index) spring, the stress 
calculated for the 5-index spring is divided by 
the stress interpolating factor (from Table 3) 
for maximum load, Pm; or 


78,21: 


) 
S = = 87.390 psi 


0.8950 


Spring-Size Problems 


Example 3. Select a high-carbon-steel, round- 
wire spring having a spring index of 6.0 to carry 
a load of 30 pounds. The allowable maximum 
stress is 100,000 psi. 

Here again, the material (torsional modulus of 
rigidity = 11,500,000 psi) and allowable stress 
(100,000 psi) are those on which the tables are 
based. Therefore, the spring listed in the tables 
as being able to carry the maximum load (Pm) 
closest to 30 pounds and having a spring index 
of 6.0 will be satisfactory. According to the tables 
this spring could support a load of 30.1827 pounds 


and would have the following specifications: 


Wire diameter (d) = 0.076 inch; 
Pitch diameter (2D) = 0.456 inch; 
Outside diameter (OD) = 0.532 inch; 


Inside diameter (/D) = 0.380 inch. 


If the spring were required to have an allow- 
able maximum stress of 120,000 psi when sup- 
porting 30 pounds, the procedure would be to 
calculate, by direct proportion, the equivalent 
design load for the stress on which the table is 
based (100,000 psi): 
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Symbols 


OD = Outside diameter of coil spring (inches) 
PD = Pitch diameter of coil spring (inches) 
F = Deflection (inches) 
ID = Inside diameter of coil spring (inches) 
F1 = Deflection per coil per pound (inches) 
F2 = Deflection per coil (inches) 
P = Load on spring (pounds) 
Pm = Maximum load on spring (pounds) 
Ri = Rate factor (pound-coils per inch of deflection) 
R2 = Percentage deflection 
Rp = Desired deflection rate 
S = Stress corrected for curvature (psi) 
Nt = Number of total coils in the spring 
N = Number of active coils in the spring (see Fig. 1) 
h = Effective solid length of spring in active coils 
hs = Solid length of spring 
c = Spring index 
d = Wire diameter inches 


100,000 
P=3 = 25 pounds 
120,000 


In other words the spring selected from the 
table to support 25 pounds at a stress of 100,000 
psi will be stressed at 120,000 psi with a 30- 
pound load. 

At a spring index of 6.0, the tabulated maxi- 
mum-load value nearest to 25 pounds corresponds 
to a spring with the following dimensions: 


Wire diameter = 0.069 inch; 
Pitch diameter = 0.414 inch; 
Outside diameter = 0.483 inch; 


Inside diameter = 0.345 inch. 


To select a square-wire spring to replace the 
one in Example 3, simply divide the load (30 
pounds) by the square-wire conversion factor 
for maximum load, Pm, and use this as an equiv- 
alent design load to obtain the dimension of the 
required spring: 


30 
P= = 28.3206 pounds 
1.0593 


From the tables, the spring dimensions (for the 
closest tabular value of Pm or 28,6150 pounds) 
are: 

Length of side (corresponds to d) = 0.074 inch; 
Pitch diameter = 0.444 inch; 
Outside diamete: = 0.518 inch; 
Inside diameter = 0.370 inch. 
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Table 1. 


Conversion Factors that Compensate for Differences in Torsional Rigidity and Make 


the Helical-Spring Tables (Part 1) Applicable to a Wide Range of Metals 





“om 


n 
Torsion, 
psi 


Carboa-Steel Wires 
High-Carbon Wire 
Oil-Tempered Wire 
Hard-Drawn Spring Wire 
Music Wire* 

Music Wiret 





Alloy Spring Materials 
Chrome-Vanadium Alloy Steel. 
Silico-Manganese Alloy Steel. . 








Stainless Spring Materials 
18-8 Type Stainless Steel. . . 








Non-ferrous Spring Materials 
Spring Brass 
Nickel Silver 
Phosphor-Bronze. . . . 
Silicon Bronze 


ee ee 
Permanickel 
Beryllium Coppert. . 
Beryllium Copper§ 





Design Characteristic to which Conversion Factors are to be Applied 





Fi, Fs, Re | Pm, 8 | Ri 





Conversion Factors 





-869565 


478261 
478261 
565217 
565217 
.826087 
956522 
.826087 
.956522 
521739 
.608696 

















* Wire diameter ter than 0.015 inch 
Wire diameter less than 0.015 inch 
Average heat-treatment 


Substitution of another material for the spring 
in Example 3 without changing the allowable 
stress or the spring index would not affect the 
solution of the problem. (The torsional-rigidity 
conversion factor for maximum load, Pm, is unity 
for all materials. ) 


If, in Example 3, a spring with an index of 5.8 
were required, the procedure would be to deter- 
mine (for the specified 30-pound load) the equiv- 
alent design load for the next lower tabulated 
spring index (5.0). This is accomplished by di- 
viding the specified load by the maximum load 
(Pm) interpolating factor found in Table 3 for a 
spring index of 5.8: 
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0 
P= Bo = 33.5196 pounds 
0.8950 


This equivalent load is then used in combina- 
tion with the spring tables to choose the required 
spring dimensions. The dimensions selected are 
the ones tabulated under a spring index of 5.0 
for the maximum-load (Pm) value (33.7113 
pounds) which is closest to the equivalent load 


(33.5196 pounds). These dimensions (for index c 
of 5.8) are: 


Wire diameter = 0.075 inch: 
Pitch diameter = 0.435 inch; 
Outside diameter = 0.510 inch; 
Inside diameter = 0.360 inch. 
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DEFLECTION OF SPRING 


HEIGHT 





EFFECTIVE SOLIO 


RATIO * 


Fig. 2. Graph showing plots of percentage deflection versus maximum unit stress 
for extension and compression springs having spring indexes of from 3 to 12. 
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Solving for Deflection 


Since the deflection of a spring is determined 
(aside from stress) by the torsional modulus of 
rigidity of the material, a conversion factor (from 
Table 1) must be used for materials other than 
steel on which the tabular values are based. 


Example 4. Find the deflection of a high-car- 
bon-steel spring made of round wire 0.080 inch in 
diameter having an outside coil diameter of 0.560 
inch (index = 6.0, and Pm = 33.4484 pounds). 
There are ten active coils and the allowable stress 
is 100,000 psi. 


Since the material has a torsional modulus of 
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STRESS 


IN 1000 LB. /S$Q IN. 


rigidity of 11,500,000 psi and the allowable stress 
is 100,000 psi, the tables can be used directly to 
determine spring deflection without applying any 
conversion factor. According to the tables, this 
spring will have a maximum deflection per coil 
(F:) of 0.06282 inch. Therefore, the maximum 
deflection, F, of the ten-coil spring will be 


F = 0.06282 X 10 = 0.6282 inch 


If the spring in Example 4 had a total of twelve 
coils and had closed ends, the result would be the 
same, since there would still be only ten active 
coils. (The active number of coils N in a spring 
with closed ends is N:—2 where N; is the total 
number of coils. ) 
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Table 2. Factors that Make the Helical-Spring Tables 
(Part I) Applicable to Springs Wound of Square Wire 





Spring Design Characteristic ae om 





Stress (Corrected for Spring Curvature), S 0.943988 
Deflection per Coil per Pound, F; 0.698256 
Maximum Deflection per Coil, F': 0.739687 
Maximum Load, P,, 1.059335 
Rate Factor, R; 1.432140 
Percentage Deflection, R: 0.739687 





Table 3. Factors for interpolating the Helical-Spring Tables (Part |) to Obtain 
Design Characteristics Corresponding to Intermediate Spring Indexes 





: 


1.00000 


1.00000 | 1.00000 ] 8.0 | 1.00000 
1.08458 +982965 S 8.1 | 1.03797 
1.17259 - 966182 ; | 8.2 | 1.07689 
1.26404 949693 | 8.3 | 1.11677 
1.358% -933530 ; | 8.4 | 1.25763 
1.45730 -ATNS 629738 -45730 || 8.5 | 1.19946 
1.55922 -902262 3 : 8.6 | 1.24230 
1. -887179 
1.77312 


1.88532 
2.00099 
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Notes: Interpolating factors for stress (S) are reciprocals of 
conversion factors for maximum load (Pm). 

Interpolating factors for deflection (F) are the same as 

conversion factors for deflection per coil per pound (F). 
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The number of active coils in the compression 
spring is a function of the type of ends which can 
be: (1) plain ends; (2) plain and ground ends; 
(3) closed ends; (4) closed and ground ends. The 
chart shown in Fig. 1 gives data for determination 
of the number of active coils and solid length of 
spring for each type of ends. 


Example 5. What would be the deflection of 
the spring in Example 4 under a load of 30 
pounds? 

In the tables, the deflection per coil per pound 
(F;) for this spring is given as 0.001878 inch. The 
total deflection (F) for ten active coils and a 30- 
pound load would therefore be: 


F = 0.001878 X 10 X 30 = 0.5634 inch 
Percentage-Deflection Problems 


Example 6. Find the percentage deflection (de- 
flection of a spring divided by its effective solid 
height in active coils and expressed in per cent) 
of the spring in Example 4 when subjected to the 
maximum load it can safely carry. (The allowable 
stress is 100,000 psi. ) 

The tables give 6.0 as the index of this spring. 
With this known, Table 4 or the chart shown in 
Fig. 2 can be used to obtain the percentage de- 
flection (R:) which for this spring is 78.52 per 
cent. 

The percentage deflection (Re) of the same 
spring while supporting a load of 30 pounds can 
be found by direct proportion: 


: = 70.44 per cent 


If in Example 5 the allowable stress were 80,000 
psi, the percentage deflection of the spring at 
maximum load would be in direct proportion to 
the percentage deflection at maximum load for an 


allowable stress of 100,000 psi; or 


80,000 , 
100,000 


R2 = 78.52 X = 62.82 per cent 

Another way to determine the percentage de- 
flection of this spring under maximum load if the 
allowable stress were 80,000 psi is to use the chart 
in Fig. 1. At a spring index of 6 and a maximum 
stress of 80,000 psi, this chart shows the percent- 
age deflection to be about 63 per cent. 


Example 7. What would be the percentage de- 
flection of the spring in Example 4 under a 20- 
pound load? Consider the allowable stress of the 
spring material to be 80,000 psi. 

The procedure in this problem is to first deter- 


MACHINERY, March, 1960 


mine the percentage deflection of the spring 
under the maximum load it can carry at an allow- 
able stress of 80,000 psi. This is done either by 
calculation and Table 4 or by the chart, Fig. 2, as 
previously described. Thus, as before, the spring 
index is 6.0 and by Table 4 and direct proportion 








15.5610 
31.1374 
52.1141 
78.5194 
_ 110.367 
147.664 
190.414 
10 238.622 
ll 292.287 
12 351.412 





Note: Torsional modulus of rigidity = 11,500,000 psi. 


the percentage deflection for maximum load at an 
80,000-psi allowable stress is 62.82 per cent. 

The second step is to compute the maximum 
load for the spring at 80,000 psi. According to the 
tables, the maximum load of this spring at an al- 
lowable stress of 100,000 psi is 33.4434 pounds 
and by direct proportion the maximum load, Pm, 
at an 80,000-psi allowable stress 


80,000 
Pw = 33.4434 r 4 


= 26.7547 pounds 
100,000 


Finally, the percentage deflection (R:) of the 
spring at an allowable stress of 80,000 psi under a 
load of 20 pounds is directly proportional to its 
deflection under maximum load at the same al- 
lowable stress, and is computed as follows: 


: 20 
R, = 62.82 X = 46.95 per cent 
26.7547 


Determining the Number of Coils 
Example 8. Find the number of active coils re- 
quired for the spring in Example 4 in order for it 


to deflect 1 inch under a load of 30 pounds. The 
allowable stress is 100,000 psi. 
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Pm 
30.4648 
30.2113 
30.1827 
30.3475 
30.6626 
30.4134 
30.3091 
30.3174 . 


oa 8 


— 
-oowsl 








According to the tables, the*rate factor R: for 
this spring is 532.407 pound-coils per inch of de- 
flection. The number (N) of active coils will 
therefore be: 


; 532.407 : 
N = = 17.75 coils 
30 


If the same spring were required to deflect 2.0 
inches under a load of 30 pounds, the number of 
coils could be determined in the same manner. 
Since 30 + 2.0, or 15 pounds, are required to pro- 
duce a 1-inch deflection: 


2. 
N = 532.407 X > = 35.5 coils 


Another way to calculate the number of coils 
is to divide the tabular value for F; (0.001878 
inch), the deflection per coil per pound of this 
spring, into the desired deflection per pound 
(2.0 = 30 or 0.06667 inch per pound ). Thus: 


y 0.06667 
0.001878 


= 35.5 coils 


Example 9. Find the number of active coils for 
a high-carbon-steel spring made of round wire 
and carrying a load of 30 pounds. The spring de- 
flects at the rate of 0.05 inch per pound and the 
allowable stress is 100,000 psi. 

The total deflection (F) desired for this spring 
is 30 < 0.05 or 1.50 inches and the desired spring- 
deflection rate (Rp) is 30 + 1.50 or 20 pounds 
per inch of deflection. Since the material, wire 
shape, and the allowable stress are those on 
which the tables are based, a number of springs 
that satisfy these conditions may be selected di- 
rectly from the tables. The spring index c, wire 
diameter d, maximum load Pm, rate factor R:, 
calculated number of active coils N (=R: + Ro), 
pitch diameter PD, solid height hs, and total num- 
ber of coils N; for springs with closed and ground 
ends (Fig. 1) are given in the following table: 
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While the above eight alternate compression 
springs fulfill the 30 pounds (Pm) load specifica- 
tion, there is an extremely wide range in the 
number of active coils (N ). This variation is also 
evident in the slenderness ratio: solid height (h, ) 
to pitch diameter (PD) which is 19 to 1 in the 
case of the spring with the index (c) of 4. Ratios 
for the working and free lengths would be even 
greater. However, for deflections smaller than 
those in Example 9, the slenderness ratios at small 
indexes could be within practical limits. 

Obviously a spring with a high slenderness 
ratio would be unstable and buckle unless guided 
in a hole or mounted over a rod. This limitation 
would also be true to a lesser extent for the 
springs with indexes of 5 and 6 and extremely so 
for the one with an index of 3. The slenderness- 
ratio limitation however would not apply to ex- 
tension springs. 

Springs within the index range of 7 to 9 are 
recommended. An index of 8 is best. Smaller in- 
dexes would use the material less efficiently be- 
cause of the sharp curvature. The curvature cor- 
rection for an index of 8 is 18.4 per cent whereas 
for an index of 3 it is 58 per cent. For springs 
with larger indexes than 8 the inactive material 
in the (closed) ends becomes too large a percent- 
age of the material used. In the above tabulation 
of alternate springs, the index 11 spring has 27.4 
per cent of the total spring material in the two in- 
active end coils. The spring with an index of 8 has 
only 14.2 per cent inactive material. 

Springs with indexes that are too small or too 
large use material inefficiently and therefore 
would be expensive. The final choice of spring 
design would, in any event, depend upon the ac- 
curacy and deflection required, the physical limi- 
tations, and the cost that can be tolerated. 


(The author wishes to stress the fact that the ma- 
terial in the two installments was compiled as 
accurately as possible, but the data is offered for 
its theoretical value and should be so used.) 
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innovation, aluminum cranes of 
all-welded construction have been produced by 
the Cleveland Crane & Engineering Co., Wick- 
liffe, Ohio. This company, a leading maker of 
heavy overhead cranes for over sixty years, 
fabricated the first of these cranes for the new 
sheet-, plate-, and foil-rolling mill of the Kaiser 
Aluminum & Chemical Corporation in Ravens- 
wood, W. Va. The Sigma inert-gas, consumable- 
electrode welding process was employed. 

The cranes now in operation range from 60 
to 105 feet long and have a capacity of 10 to 125 
tons. Being about 40 to 50 per cent lighter in 
weight than those of conventional construction, 


Welding ALL-ALUMINUM CRANES 


they have lower installation costs and require 
smaller concrete foundations and lighter runways. 

Although previously considered infeasible, pro- 
duction of these all-welded aluminum cranes, 
which are made of the new 5083 aluminum alloy 
developed by Kaiser Aluminum, has proved both 
economical and practical. Cleveland Crane uses 
both manual and mechanized Sigma welding 
equipment because of the complex construction of 
the cranes. 

Manual welding is used to join parts in hard-to- 
reach places, such as sub-assemblies, trolley-side 


frames (Fig. 1), and gusset plates on girders. This 
welding is done in 25 per cent less time than 
would be required for similar operations on steel. 
The manual equipment employs a welding cur- 
rent of 300 amperes at 32 volts. 

All the longitudinal welds on the girders are 
accomplished by mechanized apparatus at speeds 
up to 20 inches per minute. The mechanized weld- 
ing equipment, which operates at a current of 
400 amperes at 32 volts, is shown in the heading 
illustration being used to join a 50-ton aluminum 
crane girder. 


R. F. DEHN, Director of Engineering 


Cleveland Crane & Engineering Co. 
Wickliffe, Ohio 


A. J. WESTENDORF, Welding Sales Engineer 
Linde Company, Cleveland, Ohio 


Fig. 1. Bearing-housing seats and side plates being 


manually welded to a trolley-side frame. 
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Cylinder End Housings Machined 
by Cost-Cutting Combination 


Clever tooling and a standard 
multiple-spindle drilling ma- 
chine go together like bread 
and butter—as this bread- 
and-butter example shows. 


Fig. 1. Multiple-spindle drilling machine arranged for 
handling different sizes of end housings for hydraulic 


and pneumatic cylinders. 


PNEUMATIC and HYDRAULIC cylinders man- 
ufactured by the Alkon Products Corporation, 
Hawthorne, N. J., have aluminum end housings. 
Ten of these end housings, of five different sizes, 
are all drilled and tapped on one Natco multiple- 
spindle machine. On each end housing, four holes 
are drilled through the face and tapped or coun- 
terbored. Two additional holes are drilled and 
tapped in one side of each housing and another 
hole is drilled and tapped with pipe threads in 
the opposite side. 

The feature of this setup is that one fixture, 
mounted on a sliding table, handles all operations. 
Three faces of the work-piece are worked on 
simultaneously. 

Only two slide positions are used for this par- 
ticular job, although the multiple-spindle ma- 
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chine is equipped with a five-position table. By 
means of a selector control panel, table positions 
can be skipped or used in drilling, step drilling, 
or tapping. One of two feed rates, depths of feed, 
and motor speeds may be selected. Thus, the 
concern is able to machine various-sized parts 
with different tap loads and can complete drilling 
and tapping operations on a single machine. 
Each fixture, shaped something like a block H, 
holds three parts, as seen in Fig. 2. One part rests 
horizontally on the cross-bar of the H. The other 
two are positioned vertically against the outside 
of the H legs and are held securely by opposing 
hydraulic cylinders, made by Alkon Products. 
When the housings reach the multiple-spindle 
machine, internal annular grooves have already 
been machined to fit the ends of the cylinder on 
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which they are to be assembled. Stub locating 
plugs on the fixture mate with these grooves for 
locating purposes. 

Machining is performed in two operations: 
First station, Location 1—drill one hole for pipe 
tap; Location 2—drill four bolt holes; Location 
3—drill two holes. Second station, Location 1— 


Fig. 2. End housings of five different sizes drilled, 
tapped, and counterbored with one setup of the 
machine shown in Fig. 1. 


tap one hole with pipe threads; Location 2—tap 
or counterbore four bolt holes; Location 3—tap 
two mounting holes. 

Maximum production with minimum floor 
space is achieved with this unique setup. Produc- 
tion rates up to 45 end housings per hour are 
obtainable on the smaller parts. 


@aii\\\\e 
~ 


Fig. 3. Fixtures used on the multiple-spindle machine for operations on different sizes of end housings. 
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In Shops Around the Country 


Camera highlights of some interesting operations performed 
in various metalworking plants throughout the nation by 
unique applications of machines and tools 


WHEEL DRESSER: Instead of a single- 
point diamond tool, the wheel dresser 
on this centerless grinder at Pratt & 
Whitney Aircraft, East Hartford, Conn., 
consists of small natural diamonds 
cemented in a powder-metal matrix. As 
the wheel is dressed, the matrix wears 
away at a uniform rate, exposing fresh 
cutting edges of the diamond grit, 

which makes it unnecessary to remove or 
rotate the dresser throughout its life. 


ENGINE GRAPPLER——The cradle 
of a lifting mechanism is 
shown pushing an engine block 
upward against automatic 
tongs, at the Chrysler engine 
plant, Trenton, Mich. This 
motion locks open the jaws of 
the tongs (made by the 
Heppenstall Co.), releasing 

the block for balancing. When 
the operation is completed, 

the block is again pushed 
upward against the tongs, 
which convey it away. 
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PLATE MAKER—Two stamping operations are combined 
on this 400-ton press in the American Stamping Co., 
Cleveland, in making automobile brake-mounting backing 
plates. On the right, blanking and first forming is done 
in one set of dies. The plates are then placed by the 
operator in the other set of dies, on the left, for 
second forming. Complete fabrication involves eight 
stamping operations and seven assembly operations. Stock 
is Jones & Laughlin’s 1046 hot-rolled sheet. 


THRUST DIRECTOR Considered 


impractical just a few months ago, 
accurate contouring of forged 
molybdenum housings for “Jetavators” 
is now handled on a production 
basis at Custom Tool & Mfg. Co., 
Minneapolis. Here, support bosses 
are being contoured on a Gorton 
milling machine equipped with a 
True-Trace attachment. Job is 
completed in two passes with a 
two-flute end mill. Jetavators 
control direction of rocket thrust. 
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The properties and new applications of 


materials used in the 


Formable High-Density Metal for 
Weighting and Radiaiion Shielding 


A high-density metal which can be cold worked 
and formed has been introduced by the Mallory 
Metallurgical Co., a division of P. R. Mallory & 
Co., Inc., 3029 E. Washington St., Indianapolis 6, 
Ind. Called “Mallory 3000” it exhibited an ulti- 
mate tensile strength of 195,000 psi, a yield 
strength of 190,000 psi, and a proportional limit 
of 90,000 psi when rolled to a 52 per cent reduc- 
tion in thickness. It also exhibited a modulus of 
elasticity of 54 x 10° psi and an elongation of 
0.5 per cent in 1 inch. At 2000 degrees F. the 
short-time tensile strength was 19,350 psi and 
elongation was 5 per cent in 1 inch. The material 
shows a Rockwell A hardness of 63.5 at 20 de- 
grees C. and 42.5 at 800 degrees C. 

The material is available in rolled sheets or 
slab in thicknesses from 0.010 to 0.250 inches, in 
widths up to 8 inches, and in lengths up to 40 
inches. Swaged rod of 0.062- to 0.375-inch diam- 


mechanical industries 


eter are also available in 8- to 36-inch lengths. 
Applications include high-density weights, coun- 
terweights, and radiation shielding. Besides being 
cold worked and formed, special designs may be 
fabricated by utilizing brazing and _ sinter 
welding. 


Pressure-Sensitive Electrical Tape 
that Resists Effect of Fluids 


Two electrical tapes with TFE-Fluorocarbon 
backings have been made available by Minnesota 
Mining & Mfg. Co., Dept. S9-483, 900 Bush Ave., 
St. Paul 6, Minn. The tape is called “Scotch” 
brand electrical tape No. X-1111 and has a 0.002- 
inch, extruded TFE-Fluorocarbon film backing 
coated on one side with a pressure-sensitive ad- 
hesive. The adhesive system is designed to resist 
effects of jet fuels and hydraulic fluids. In addi- 
tion, the tape has good heat resistance. It is recom- 


mended for use at temperatures up to 155 degrees 
C. (Class F). 


Supposedly the largest multiple hollow 
shape ever extruded is this modular 
cabinet assembly component for an elec- 
tronic control cabinet. it measures 24.190 
by 2.485 inches, with web and top and 
bottom wall thicknesses of 0.250 inch 
and an end wall thickness of 0.312 inch. 
The section is made of aluminum alloy 
6061 by Harvey Aluminum, 19200 S. 
Western Ave., Torrance, Calif., on a 
12,000-ton hydraulic press. 
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The other tape, called “Scotch” brand electrical 
tape No. X-1112, has a TFE-Fluorocarbon-im- 
pregnated glass-cloth backing which is coated 
with a thermosetting silicone adhesive. This tape 
is designed for applications where the cold flow 
of “Teflon” film is a problem. It provides strength 
and holding power to perform heavy-duty func- 
tions while giving good cut-through resistance. 
It is recommended for use at temperatures up to 
180 degrees C. (Class H). 


Rust-Inhibiting Primer 
that Dries Quickly 


A rust-inhibiting paint that dries hard in fifteen 
minutes has been announced by Consolidated 
Chemical & Paint Mfg. Co., Inc., 456 Driggs Ave., 
Brooklyn, N. Y. “Jet-Dri Multi Surface Rust In- 
hibiting Primer,” as it is called, produces a hard 
impact-resistant finish that resists most acids, 
alkalies, alcohol, oil, and boiling water. Applied 
to iron and steel, the inhibitor stops any rusting 
on contact. 


High-Strength Alloy Steel for 
Forged or Machined Aircraft Parts 


A high-strength alloy steel that can be forged, 
machined, and heat-treated to develop a tensile 
strength in the 280,000- to 300,000-psi range with 
good toughness has been announced by United 
States Steel Corporation, 525 William Penn Place, 
Pittsburgh 30, Pa. “USS STRUX,” as it is called, 
has the following percentage chemical composi- 
tion: carbon, 0.40 to 0.47; manganese, 0.75 to 
1.00; silicon, 0.50 to 0.80; nickel, 0.60 to 0.90: 
chromium, 0.80 to 1.05; molybdenum, 0.45 to 
0.60; vanadium, 0.01 min.; boron, 0.0005 min.; 
and the balance, iron. 

Besides being tough, the alloy is characterized 
by good fatigue resistance. It can be furnished to 
a minimum hardenability requirement of 55 at 
20/16 inch and 53 at 32/16 inch on the Rockwell 
C scale. 

The steel is sold in the hot rolled or annealed 
condition. It is available in a full range of bar 
sizes and as billets or blooms up to 50 3/4 inches 
square. Applications include aircraft and missile 
parts such as landing gear components. 


Two Silicone Dielectric Greases for 
Extreme-Temperature Applications 


Two silicone dielectric greases designed for use 
in applications subjected to temperature extremes 
have been introduced by the Silicone Products 
Department of the General Electric Co., Water- 
ford, N. Y. Both greases are soft, workable sili- 
cones that are chemically inert and can be used 
over a broad pH range. 
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These greases, designated XS-4006 and 
SS-4005, maintain their consistency from —65 
degrees F. to 400 degrees F. As a result, they can 
be used in many applications where conventional 
greases would either solidify or be subject to oxi- 
dation, evaporation, and excessive bleed losses. 
Both greases offer good dielectric properties as 
well as good water repellency and oxidation re- 
sistance. 

The XS-4006 formulation minimizes oxidation 
of copper conductors and is an ideal insulating 
material for use around copper wire and splices. 
The SS-4005 is for general-purpose electrical ap- 
plications in the aircraft, automotive, and elec- 
tronic industries and can be used as a corrosion 
inhibitor, water-repellent seal, insulator, lubri- 
cant, and damping and heat transfer medium. 


Adhesive System for Bonding 
“‘Non-Bondable”’ Teflon 


An adhesive system has been developed by 
Plastic Associates, 185 Mountain Road, Laguna 
Beach, Calif., for bonding “non-bondable” Teflon 
to itself and to other materials. Designated 
PA-746 by the manufacturer, the adhesive system 
is supplied in kit form and includes a treating 
agent, which prepares the Teflon surface, to- 
gether with a two-part bonding agent that cures 
in a few hours to form a high-strength adhesive 
joint. The product may be used on any standard 
grade of Teflon or other fluorocarbon plastic. 


Additional Nylon Shapes of 
Large Size Made Available 


Nylon sections weighing up to 400 pounds and 
measuring 36 inches in width, 2 5/8 inches in 
thickness, and 102 inches in length have been 
produced by the Polymer Corporation, 2120 Fair- 
mont Ave., Reading, Pa. These large shapes of 
“Polypenco Nylon” can serve in such applications 
as tooling fixtures, wear plates, large rollers, etc., 
where nylon’s properties are desired. 

Another possible application is in the paper 
processing and textile manufacturing fields where 
large cylindrical nylon rolls have potentially wide 
application because of nylon’s inherent corrosion 
resistance, resilience, and good surface charac- 
teristics. 


Anti-Rust Aerosol that Protects 
Tools, Parts, and Instruments 


Protection against the corrosion of valuable 
metal parts by using “Sprayon No. 604 Anti-Rust 
Spray” has been announced by Industrial Supply 
Division, Sprayon Products, Inc., 2075 E. 65th 
St., Cleveland 3, Ohio. It is applied as a finely- 
dispersed mist which penetrates into joints and 
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crevices. The aerosol displaces moisture already 
present, forming a very thin waxy film on the 
metal surface that clings tightly, yet is quickly 
removed with a light solvent. 

The spray was developed to protect parts be- 
tween machining operations or in storage. It is 
also used on precision instruments, tools, and dies, 
incomplete assemblies, and motors. Its use 
prevents corrosion due to fingerprints and 
perspiration. 


Non-lIrritant Epoxies that Cure 
Under Humid Conditions 


Two non-irritant epoxy laminating systems that 
cure under humid conditions have been an- 
nounced by Marblette Corporation, 37-31 30th 
St., Long Island City 1, N. Y. Called “Maraset 
Laminating Resin No. 607-AA” and “Maraset 
Brilliant White Gel Coat No. 606,” they were de- 
veloped to reduce or eliminate allergenic reac- 
tions which sometimes occur in susceptible 
individuals. The materials with their respective 
hardeners are non-fuming, relatively odorless, 
and readily mixable into an air bubble-less blend. 
Their nonhygroscopic character allows them to 
set up even under humid conditions for a room- 
temperature cure that provides tack-free surfaces. 

The No. 607-AA formulation has wetting char- 
acteristics that adapt it to combining with glass 


fibers for sturdy reinforced plastic tools and parts. 
Its properties are said to include low shrinkage, 
dimensional stability, good chemical resistance, 


These cast plastic gears made of Rexolite No. 1422 

are made available in tolerances of 0.0005 inch by 

the Rex Corporation, West Acton, Mass. They are used 
for airborne instrumentation purposes. 


a flexural strength of 36,900 psi, a tensile strength 
of 31,700 psi, a compressive strength of 27,600 
psi, and a Rockwell M hardness of 85. 

The No. 606 formulation is especially useful 
as a surface coating for molds or models where 
glass fiber pattern or texture should not show 


through. 


Stainless-Steel Powder for 
Corrosion-Resistant Machine Components 


A flowable stainless-steel powder mix for pro- 
ducing corrosion-resistant machine components 
and equipment has been placed on the market by 
Union Carbide Metals Co., Division of Union 
Carbide Corporation, 30 East 42nd St., New 
York 17, N. Y. 

This product, called “Staimet,” differs from 
other currently available stainless-steel powders 
in that it is not pre-alloyed. It can be used to 
produce structural shapes which exceed 95 per 
cent of theoretical density. This high density 
means good corrosion resistance for machine parts 
such as gears, bushings, and valves. 

Compacted shapes from this powder have ex- 
cellent green strength and can be handled with 
ease during processing. In addition, relatively 


low compacting pressures are required, thereby 
minimizing die wear. 


Releasing Agent that Acts as 
a Mask in Spray Painting 


Signifieant reduction in after-painting clean-up 
of machinery and other industrial equipment can 
be achieved with the use of “Release-Cote,” ac- 
cording to Potdevin Machine Co., 285 North St., 
Teterboro, N. J. The material may be brushed on 
unpainted metal surfaces to restrict the adhesion 
of paint. When the spray painting is finished the 
paint may be peeled off the treated sections, leav- 
ing surfaces clean and unmarked. The releasing 
agent may also be used by painters to protect 
hands during spray painting, and as an aid in 
maintaining spray equipment and paint booths 
from becoming covered with heavy layers of 
paint. 


High-Temperature Controlled-Atmosphere 
Brazing Alloy Made Available 


A high-temperature controlled-atmosphere 
brazing alloy composed of copper, nickel, and 
boron has been made available by Superweld 
Corporation, North Hollywood, Calif. The alloy 
is described as being particularly useful in pro- 
gressive step brazing techniques which facilitate 
the prefabrication of brazed components and the 
subsequent assembly into a composite unit by 
furnace brazing methods. 
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Talking With 


Sales Managers 


BERNARD LESTER 


Management Consulting Engineer 


The Fight to Be Different 


As a result of the shock of losing an order of key 
importance last year, one sales manager has de- 
veloped a keen appreciation of the value of know- 
ing his competition. In the past he had often 
counseled his men to stop worrying about com- 
petition and to concentrate on selling their own 
machines. 

Certain truisms have now become apparent to 
him. The loss of that order made him aware that 
failure results not so much from poor judgment 
as from incomplete and unreliable information. 
He found that his group knew a lot about what 
competitors had done in the past, but little about 
what they were doing now, and least of all about 
their future plans. 

He had often seen men praised for making de- 
cisions that later proved wise. Now he realized 
that commendation was really deserved for the 
hard work of ferreting out and piecing together 
the essential facts upon which the decision was 
based. 

Over the years, the sales manager reflected, 
both the products and the practices of competi- 
tors tend to become similar. To be successful, 
a company had to be different in a way that made 
sense and yielded a profit. Competition, he discov- 
ered, provided the best possible viewpoint from 
which to examine one’s own company. It paid to 
borrow the critical eyes of the other fellow. 

The loss of one big order has had a remark- 
able effect in making this manager conscious of 
the value of sound competition. Better perform- 
ance now results from studying all operations 
from budgeting to billing. 

Each marketing employe has been inspired to 
take an interest in competition as he would in a 
sport. He is encouraged to look, listen, and report. 
News—even rumor and business gossip—is sought 
for evaluation. There is a new awareness of pos- 
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sible changes competitors may institute. Recently, 
for example, an order clerk reported that he heard 
from a friend about a competitor’s use of a new 
form of control. Again, attempts are being made 
to analyze why some competitors are so quick on 
their feet in regard to service facilities and per- 
formance. 

Today, competition is in a fluid state. Radically 
different processes appear to give better end prod- 
ucts at less cost. Competition shows up from un- 
seen quarters as manufacturers of equipment 
diversify and enter new fields. Unfortunately, we 
rely too heavily on salesmen for word on com- 
petitive moves, forgetting that they incline natu- 
rally to be near-sighted and opinionated. We need 
the interest and observations of a more diversified 
group than our own salesmen and design engi- 
neers. Single-mindedness often limits the scope of 
ideas. Even in the instance cited, designers and 
sales engineers had been following separate paths, 
but a much closer liaison between the two is prov- 
ing highly stimulating. 

The sales manager who lost the big order now 
sees a lot more of his competitors. “Competition 
stimulates,” he says. “I like it as long as it is sani- 
tary!” He had found out that it pays to discuss 
common situations within the limits of ethical 
and legal behavior. 

This practice is not new in the group activities 
of machine tool builders and distributors. It re- 
quires diplomacy and patience in dealing with 
aggressive outsiders who seek to gain position 
destructively. After all, secrets are fewer than 
ever and the means of detection are greater. A 
give-and-take friend sees sense in discussing his 
future plans. A competitor wins by breaking 
through the wall of conformity, contends our sales 
manager. Originality beats competition, and our 
job is to be different in a constructive way. 
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LATEST DEVELOPMENTS 


Machine tools, unit mechanisms, machine parts, and 


Hamilton-Zeiss Electron-Beam Welding 
and Metal-Cutting Machine 


Exclusive manufacturing rights 
in the United States and Canada 
to a new electron-beam process 
for machining and welding the 
hardest metals known have been 
acquired by Hamilton Standard, 
division of United Aircraft Cor- 
poration, East Hartford, Conn. 
The process and its equipment, 
known as the Hamilton-Zeiss 
electron-beam machine, can weld, 








Fig. 1. 


machine, or mill, as well as drill 
such hard materials as quartz, 
tungsten, and zirconium. This un- 
usual new process and its equip- 
ment are the invention of Karl 
Heinz Steigerwald, Germany. 
Machines for the process were 
developed and are being manufac- 
tured at the Carl Zeiss Foundation, 
Oberkochen, West Germany. The 
Zeiss electron-beam process uses a 





controlled high-density stream of 
electrons to change matter physi- 
cally or chemically. 

Hamilton-Zeiss _ electron-beam 
process equipment of the type 
shown in Fig. 1 will be manufac- 
tured in this country at the Wind- 
sor Locks, Conn., plant of Hamil- 
ton Standard, division of United 
Aircraft Corporation. Marketing of 
this new equipment will be han- 
dled by Hamilton Electrona, Inc., 
New York City. 


Used as a welding machine, it 








Hamilton-Zeiss electron-beam equipment consisting of high-voltage unit (left), machining or milling unit 


(center), and magnetic-tape control unit (right), Vacuum pump and high-voltage divider are at rear of units. 
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material-handling appliances recently introduced 


readily welds stainless steel for air- 
craft and missile structures, pro- 
ducing T-sections 0.0060 inch thick 
from sheet stock at the rate of 7 
feet per minute. It will butt-weld 
stainless steel 3/8 inch thick at the 
rate of an inch every three seconds 
and has, in the laboratory, welded 
through 1 inch of stainless steel. It 
does this without distortion of the 
piece and with minimum grain 
growth in the weld area. This is 
possible because of the extremely 
rapid heating and cooling, which 
results in a narrow, heat-affected 
area and depth-to-width ratios as 
high as 20 to 1. 

When used for machining, the 
electron-beam process permits cre- 
ation of accurate holes and slots 
in the hardest materials as small as 
0.0008 inch. Energy density during 
drilling runs as high as 600 million 
watts per square inch. Even higher- 
energy density and much smaller 
holes and slots are contemplated 
in the near future. The various 
units of the electron-beam machine 
and their functions are indicated 
diagrammatica.ly in Fig. 2. 

The bundled electron beam 
emitted by the electron gun is di- 
rected through a diaphragm and 
then into the axis of the magnetic 
focusing lens by means of a mag- 
netic adjusting system. The lens 
projects the image of the dia- 
phragm onto the work-piece. The 
operation of the process can be 
observed through the magnetic 
lens by means of a_ binocular 
microscope and built-in illumina- 
tion. Below the magnetic lens there 
is a system of magnetic coils, which 
deflects the beam over the work- 
piece as determined by the control 
device. The milling chamber con- 
tains a movable table, which can 
be operated from the outside and 
on which one or more work-pieces 
can be placed, and also a lamp 
permitting one to observe the fin- 
ished profile in transmitted light. 

Most of the energy used in ma- 
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Fig. 2. Diagram indicating functions of various units of 
Hamilton-Zeiss electron-beam machine 


chining is dissipated as vaporiza- 
tion of the material, resulting in 
extremely low relative tempera- 
tures in the region adjacent to the 
machined area. For example, with 
a temperature of 11,000 degrees 
F. at the target point, a tempera- 
ture of only 550 degrees F. is reg- 
istered thirty-nine millionths of an 
inch from the edge of the cut. 
The flexibility of design used in 
the machine, and the precise focus- 
ing of the electron beam, permit 
welding of complex shapes in hard- 
to-weld metals. A major improve- 


ment in the welding of reactor 
cores for atomic-energy installa- 
tions has been one of its major 
benefits. Electronics manufactur- 
ing appears to be a particularly 
promising area for the new process 
because of the accelerated devel- 
opment of microminiaturization of 
electronic components. Some of 
these components, which will be 
vitally necessary to future develop- 
ments in space and other technol- 
ogies, require working with tool 
diameters too small for mechanical 
processing. 
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A typical electron-beam installa- 
tion comprises six basic elements: 

(1) An electron gun which de- 
velops a precisely controlled beam 
of electrons of high-energy density 
that can be directed to do work on 
a target. The target material is 
heated, melted, or vaporized ac- 
cording to the level of energy 
density in the beam. 

(2) A vacuum chamber and 
work-table within the chamber on 
which the target is mounted. This 
includes vital equipment required 
for extremely accurate positioning 
of the target. 

(3) A high-vacuum pumping 
system capable of creating a near- 
perfect vacuum (about four mil- 
lionths of an inch of mercury). This 


means a vacuum similar to that 
found in extra-terrestrial space at 
altitudes of close to 400,000 feet. 

(4) An electronic control system 
for manipulating the electronic de- 
flectors and lenses that control the 
size and programming of the elec- 
tron beam. 

(5) A precisely regulated, high- 
voltage power supply. 

(6) Monitoring instrumentation. 

The process may be controlled 
by electrical relays, or by complete 
electrical and mechanical automa- 
tion where this capability will add 
measurably to its usefulness. In the 
Zeiss laboratory, paper tape, mag- 
netic tape, and television controls 
have been used successfully. 

Circle 565 on card at back of book 


Morris Rotary-Indexing Machine for Processing 
Transmission Control Valves 


Die-cast automatic-transmission 
control valves are drilled, reamed, 
and tapped automatically by a 
high-production machine, Model 
HRT-274, manufactured by the 
Morris Machine Tool Co., Cincin- 
nati, Ohio, for a major automobile 
manufacturer. This horizontal ro- 
tary-indexing machine utilizes a 
36-inch-diameter table and a ten- 
station automatic hydraulic index 


to process 188 pieces per hour at 
its maximum production rate. Nine 
auxiliary units are mounted on the 
platen. Eight of these are horizon- 
tal drilling units and the ninth is a 
horizontal tapping unit. The fixture 
holds one work-piece which is 
manually clamped and automati- 
cally unclamped. 

This equipment eliminates model 
change-over problems by incorpo- 


Ten-station indexing machine for drilling, reaming, and tapping transmission 
control valves built by the Morris Machine Tool Co. 
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rating the standard production 
units. Fast, easy realignment of the 
machine is possible for product 
model changes, for completely new 
models, or for other types of prod- 
ucts within the size limits of the 
equipment. 

The completely automatic ma- 
chining of the control valve is ac- 
complished in ten stations, the 
work being loaded and unloaded 
in the first station. Operations per- 
formed in succeeding stations are: 
combination-drill 0.250- and 0.344- 
inch holes, combination-core-drill 
0.312- and 0.446-inch holes, com- 
bination-core-drill 0.596- and 0.625- 
inch holes, tap two holes No. 10-24 
NC, combination-drill 0.328- and 
0.450-inch holes, combination-ream 
0.274- and 0.368-inch holes, com- 
bination-ream 0.340- and 0.466- 
inch holes, combination-ream 
0.6165- and 0.6445-inch holes, and 
combination-ream 0.3485- and 
0.4715-inch holes. 

The bushing brackets of the ma- 
chine are of the movable type and 
register in each fixture. The bush- 
ings in each fixture are jig-bored 
with respect to the locating points 
of the part to obtain the accuracy 
required on center distances. As a 
further aid to accuracy, the mul- 
tiple spindles of the tapping head 
are all geared to the lead-screw. 
An extremely accurate thread is 
said to be obtained with this equip- 
ment. 

The coolant system is built into 
the base of the machine, minimiz- 
ing coolant lines and giving better 
control of coolant flow. A safety 
switch requires that the part be 
properly located in the fixture and 
clamped before the table will 
index. 


Circle 566 on card at back of book 


Master Model Long-Bed 
Engine Lathe 


The Carroll-Jamieson Machine 
Tool Co., Batavia, Ohio, has an- 
nounced a geared-head, long-bed 
engine lathe designated “Master 
Model GH.” This machine is avail- 
able with either 16- or 18-inch 
swing, and center distances up to 
132 inches. It is especially adapted 
for use in textile mills, paper mills, 
and maintenance shops. In special 
cases it can be furnished with cen- 
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Carroll-Jamieson long-bed lathe 


ter distances up to 158 inches. The 
5-hp motor is mounted in the cab- 
inet with multiple V-belt drive to 
headstock pulley. The all-geared 
headstock provides twelve spindle 
speeds, ranging from 20 to 900 
rpm, obtained through two speed- 
control handles. 

A standard LO type taper-nose 
spindle, or an optional threaded- 
nose spindle, is mounted in pre- 
cision Timken taper roller bearings. 
An improved friction type clutch 
and brake affords instantaneous 
spindle control, allowing the motor 
to run constantly. Lubrication of 
the headstock is by splash system, 
the parts running in a constant oil 
bath. A quick-change gear-box fur- 
nishes changes for forty-eight sepa- 
rate threads and feeds. Gear 
changes for a range of 3 to 184 
threads per inch are obtained 
through operation of the gear-box 
levers. A quadrant accommodates 
gears for cutting special threads. A 
clutch lever with neutral position 
controls lead-screw and feed-rod, 
which cannot be engaged at the 
same time. 

Separate lever type longitu- 
dinal feed and cross-feed positive 
clutches are employed. The reverse 
mechanism for both feedsis oper- 
ated by a conveniently positioned 
lever. A separate rod is used for 
the feed. The lead-screw is used 
only for thread chasing. An inter- 
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locking device prevents simultane- 
ous engagement of the lead-screw 
nut and clutch feeds. The feed-rod 
is equipped with spring-loaded 
positive type safety clutch, to pro- 
vide release under overload. 

Both front and rear carriage vee 
ways are provided and there is an 
inner tailstock vee. The standard 
bed can be furnished with inserted, 
ground-and-hardened carriage vee 
ways at extra cost. These vee ways 
are replaceable and have a 64-66 
Rockwell C hardness. An apron 
control handle is furnished on 10-, 
12-, and 14-foot beds and a center 
leg on 12- and 14-foot lengths. A 
large assortment of extra equip- 
ment is available. 


Circle 567 on card at back of book 


Automatic Drilling and 
Tapping Machine 


An automatic machine with a 
four-station rotary indexing table 
has been built and equipped with 
tools and fixtures by the Cleerman 
Machine Tool Corporation, Green 
Bay, Wis., for drilling and tapping 
the bleeder holes in right- and 
left-hand wheel cylinder bodies. 
Rotation of the four-station index 
table is timed with the spindle 
cycle of the machine to provide 
fully automatic operation. The 
machine operator loads the work- 


pieces and depresses the “cycle 
start” push-button. The rotary ta- 
ble then indexes; the spindles 
power rapid-traverse down to the 
work; the drills, taps, and cham- 
fering tools feed; the tapping spin- 
dles reverse at depth and lead out; 
and the spindles power rapid- 
traverse upward. 

The indexing table is 27 inches 
in diameter, and is actuated by a 
Geneva-motion mechanism driven 
by a 3/4-hp electric-brake motor. 
It is equipped with a positive-lock 
index pin. A fixed center, combi- 
nation drilling and tapping head 
is attached to the flanged spindle 
quill of the machine. The multi- 
ple-spindle head has six spindles 
arranged in three groups of two 
each. High-speed, nonreversing 
spindles for drilling and chamfer- 
ing are driven by an auxiliary mo- 
tor mounted on the head itself, 
the slower-speed, reversing tap- 
ping spindle being driven by the 
machine spindle. Correct speed 
and geared tap lead are obtained 
by pick-off gears in the top head 
of the machine. 

Guide bars rigidly tie the bush- 


Cleerman automatic drilling 
and tapping machine 


ing plate to the multiple-spindle 
head, and lift-rods are provided 
to clear the bushing plate for load- 
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ing work-pieces into the fixture. 
Hardened dowel pins on the fix- 
ture pilot-in the bushing plate to 
provide positive registration. The 
fixture consists of four identical 
work-piece holding and locating 
devices with hand clamps 
mounted on a common baseplate. 
The entire fixture assembly is eas- 
ily removable from the rotary 
table top. 
Circle 568 on card at back of book 


*“*Flectro-Safe”’ Presses 


“Electro-Safe” presses built by 
the Kenco Mfg. Co., Los Angeles, 
Calif., are now available in capaci- 
ties of 5, 8, 12, 15, and 18 tons. 
These presses are especially de- 
signed for high-speed production 
and to assure the most effective use 
of automatic tooling arrangements. 
The built-in Electro-Safe controls 
are readily interlocked with safety 
devices which are often desirable 
in high-production work. This fea- 
ture permits the effective use of 


Electro-Safe press designed for safe high-speed operation 


by Kenco Mfg. Co. 
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overload detectors, or other check- 
ing devices that monitor proper 
feeding or sense malfunction dur- 
ing operation. 

The Electro-Safe drive, having 
no clutch or flywheel, permits in- 
stantaneous stopping or starting of 
the press at any point in the stroke 
and eliminates all hazards intro- 
duced by a flywheel or clutch dur- 
ing the loading cycle. The operator 
must depress and hold completely 
down two widely spaced buttons 
at the same time in order to single- 
trip the press. Thus both of the 
operator’s hands are kept safely 
occupied. A key-locked selector 
switch may be set to “continuous,” 


“single trip,” or “inch” operating 
positions. Locking the selector 
switch prevents the hazard of in- 
advertent or unauthorized tam- 
pering. The rotary-cam limit switch 
can be readily adjusted to auto- 
matically stop the press at any 
point in the stroke, before or after 
the top center position is reached. 

Electro-Safe presses are fre- 
quently used for high-speed auto- 
matic setups and in multiple units 
for punching, forming, blanking, or 
bending of long extruded shapes. 
A full range of shut heights and 
stroke lengths is offered. 


Circle 569 on card at back of book 


Burgmaster Improved Six-Spindle Turret Drill 


Improvements in the design of 
the transmission and the turret 
spindles of its 1C turret drilling 
machine have been announced by 
the Burgmaster Corporation, Gar- 
dena, Calif. The changes are said 


to provide a smoother, stronger, 


trouble-free drive that will im- 
prove machine accuracy and finish. 
Modifications in the transmission 
utilize an electric clutch for high 
speeds and an over-running roller 
clutch for low speeds arranged in 
tandem for compactness. 


Six-spindle turret drilling machine announced by the 
Burgmaster Corporation 
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Power from the drive-motor is 
now transmitted by two timing 
belts for high- or low-speed 
sprocket ratios, replacing the V- 
belts formerly used. The design 
permits total enclosure of the drive 
and gives positive drive action 
while eliminating the need for belt 
adjustment. The resulting smooth- 
er action is said to improve ma- 
chining accuracy and finish and 
give quieter operation. 

Standard clutch elements auto- 
matically shift to supply pre-set 
speeds to six spindles in the turret 
ranging from 325 to 4050 rpm. 
Only the spindle in the work posi- 
tion turns and the turret is power- 


indexed under operator control. 
Pre-selective skip-indexing is an 
optional provision which automati- 
cally rotates the turret to bypass 
an idle station not tooled for a 
setup. This feature reduces opera- 
tor fatigue and increases the net 
speed rate of the turret cycle. Pre- 
set depth stops control machining 
accuracy within plus or minus 
0.002 inch. 

Forged turret spindles with in- 
tegral helical gears replace a 
former design which used separate 
keyed gears. This feature substan- 
tially increases the strength and 
rigidity of each spindle. 

Circle 570 on card at back of book 


Nebel Heavy-Duty Lathe Designed for Wide Range 
of Precision Machining Work 


The third model in its line of 
heavy-duty lathes has been an- 
nounced by the Nebel Machine 
Tool Corporation, Cincinnati, Ohio. 
This Model HD 2013 engine lathe 


loaded and adjusted for maximum 
radial and thrust loads. The third 
bearing, at the rear, is a radial type 
and provides for longitudinal spin- 
dle expansion. The headstock has 


disc clutch and brake arrangement. 

The quick-change gear-box pro- 
vides sixty different feeds from 
0.0027 to 0.192 inch, and sixty 
thread changes from one to sev- 
enty-two threads per inch, includ- 
ing standard pipe threads. All are 
selected from a direct-reading in- 
dex-plate. The operator may en- 
gage either lead-screw or feed-rod 
independently. A totally enclosed 
one-piece housing keeps out dirt 
and chips. A hardened cross-feed 
screw and antibacklash cross-feed 
nut insure long life and accuracy. 

The double-wall, one-piece cast 
apron, featuring simplified con- 
trols, provides inboard and out- 
board rigid bearing support for all 
rotating members. Gears are heat- 
treated and designed to meet full 
load requirements. All shafts oper- 
ate on antifriction bearings. A 
safety lock prevents simultaneous 
engagement of feed and half-nut. 
All gears operate in an oil reser- 
voir. 

The tailstock, with its large-di- 
ameter spindle is moved under 


Heavy-duty lathe of new proven design announced by Nebel Machine Tool Corporation 


is capable of a wide variety of 
heavy-duty, precision machining. It 
is manufactured to the complete 
ASA standards and tolerances of 
accuracy for engine lathes. 

A rugged three-bearing spindle 
is mounted at the front and center 
on zero precision, angular, ta- 
pered-roller type bearings, pre- 
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wide-faced, shaved, and hardened 
gears. The selective gear design 
provides for engaging only the 
gears required for a specific speed. 
A direct-reading color index simpli- 
fies selection of eighteen gear- 
driven speeds. Up to 20 hp is 
supplied by a constant-speed main- 
drive motor through a multiple- 


power from the longitudinal feed 
mechanism, if desired, by engaging 
the carriage through an interlock. 
A thrust lock, engaging a rack lo- 
cated in the bed, prevents the tail- 
stock from moving on the bedway 
under heavy loads. The Nebel bed 
design is said to assure greater 
rigidity, longer life, and precise ac- 
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curacy. Hardened and ground steel 
inserted bedways are provided on 
the front vee bedway and the rear 
flat bedway. 

End gearing, totally enclosed in 
its self-lubricating housing, is 
equipped with heat-treated gears 
operating on antifriction bearings 
for silent operation. Automatic lu- 
brication is provided for the head- 


stock, quick-change gear-box, and 
apron. In addition to the Model 
HD 2013, the company now also 
has available in this line a Model 
HXB 26/45 heavy-duty extension- 
bed gap lathe, a Model HD 2516 
heavy-duty engine lathe, and a 
Model SD 2516-20 standard-duty 
engine lathe. 
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Foote-Burt Transfer Machine Designed for 
Cylinder-Block Processing 


A twenty-seven-station, 139-spin- 
dle, drilling, core-drilling, counter- 
boring, chamfering, and reaming 
machine has been designed and 
built by the Foote-Burt Co., Cleve- 
land, Ohio, for processing automo- 
tive cylinder blocks. All of the tool- 
carrying heads of this machine em- 
ploy the unique Footburt double 
cylindrical ways. These ways are 
inherently self-cleaning and are 


built to assure long life and a mini- 
mum of wear. 

All machining or tool-carrying 
heads of this transfer machine em- 
ploy hydraulic feed, and each 
main-head spindle is equipped 
with splines and driving stud. 
Thus, engineering changes in the 
design of the cylinder block do not 
mean mass obsolescence of the ma- 
chine. In such cases only the 


geared drill heads need be changed. 
This is readily accomplished since 
the machine is designed through- 
out from standardized components. 
Thus, the obsolescence factor nor- 
mally associated with transfer ma- 
machines is eliminated, yet all the 
advantages of long-run production 
inherent in such machines are re- 
tained. By this attention to stand- 
ardization, it has been possible to 
incorporate many of the advan- 
tages of a group of unit type ma- 
chines in this transfer machine. 

All spindles are mounted in anti- 
friction ball or roller bearings. The 
entire machine is equipped with 
an automatic lubrication system. 
This system supplies lubrication oil 
to all twenty-seven stations, cover- 
ing both the heads and the locating 
and shuttling mechanisms. A drag- 
link chip conveyer carries chips 
away from the machine. 
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Transfer machine built for cylinder-block processing by the Foote-Burt Co. 
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Airco Heliweld Units 


The Air Reduction Sales Co., a 
division of Air Reduction Co., Inc., 
New York City, has placed on the 
market two new automatic units 
for use with Airco’s Heliweld 
(tungsten-inert-gas) welding proc- 
ess. Of new design, these Heliweld 
automatic units, designated Models 
HMH-D and HMH-E, are elec- 
tronically controlled. They can be 
used for either alternating- or di- 
rect-current Heliwelding, without 
an accessory control, using argon, 
helium, or mixtures of these shield- 
ing gases as required. 

The units are specifically de- 

‘\ 


: 


Heliweld automatic welding unit 


signed for long-run production 
Heliwelding applications on all fer- 
rous and nonferrous metals where 
good weld appearance is necessary 
or where stringent specifications 
must be met. They are identical 
with one exception—the Model 
HMH-D is equipped with 3- and 
12-inch offset bars to which the ma- 
chine holder can be attached. Prin- 
cipal advantages of the machines 
are sensitivity and response to 
changes in arc length, touch or 
high frequency starts, 360-degree 
rotation in any position with a 
2-inch adjustment of the machine- 
holder across the weld bead, and 
vertical travel distance of 141/2 
inches. 

These Heliweld automatic units 
can be operated at a maximum of 
500-ampere continuous-duty cycle, 
direct-current straight polarity us- 
ing thoriated tungsten electrodes 
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or 350-ampere alternating current. 
Electrodes from 0.010 through 
3/16 inch in diameter may be used. 


Holders have a vertical rate of rise 
of 24 inches per minute. 
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Automatic Down Feed for Surface Grinders 


“Incrematic” down feed, a new 
automatic down-feed device which 
the operator can preset for the 
amount of stock to be removed 
and which automatically shuts off 
after stock removal, is now avail- 
able on all Grand Rapids saddle 
type surface grinders in 6- by 18- 
inch to 24- by 48-inch table size. 
According to Gallmeyer & Living- 
ston Co., Grand Rapids, Mich., 
manufacturer of Grand Rapids 
grinders, Incrematic down feed 
makes possible complete auto- 
matic surface and plunge grinding 
to extreme repeat accuracy with 
utmost simplicity. It permits the 
operator to dial the amount of 
stock to be removed in increments 
of 0.01 to 0.0001 inch and always 
leaves 0.0001 inch for a finish pass 
before going into the three-pass 
“spark-out” which automatically 
shuts off the machine. 


For automatic surface grinding, 
the part to be ground is secured 
to the magnetic chuck or work 
surface of the machine and the 
grinding wheel is advanced until 
it makes contact with the work. 
Then the device is set for the total 
amount of stock to be removed. 
The rate of stock removal is se- 
lected and the surface plunge-feed 
selector is set so that the auto- 
matic “feed” impulses are re- 
ceived at each reversal of the ma- 
chine saddle. The automatic cycle 
is set for surface grinding and the 
auto-feed start button is pressed 
to start the feed mechanism. 

Automatic plunge grinding is 
the same except that the surface 
plunge-feed selector is placed in 
the “plunge” position. In this posi- 
tion, the automatic feed receives 
the “feed” impulses at each table 
reversal. 


Grand Rapids saddle type surface grinder built by Gallmeyer & Livingston 
Co., equipped with Incrematic down feed 
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Lodge & Shipley Vertical ““Multi-Flo-Reform” Machine 


The Floturn Division, Lodge & 
Shipley Co., Cincinnati, Ohio, has 
announced a further development 
and expansion of its recently in- 
troduced “Flo-Reforming” process. 
The machine built for the new 
process or development, termed 
“Multi-Flo-Reform,” is shown in 
Fig. 1. This process differs from 
the previously announced opera- 
tion in that substantially longer 
parts can be produced. A typical 
example of work handled on the 
machine shown in Fig. 1 is the 
production of a 2 1/2-inch-diame- 
ter shell which is formed to a 
depth of 14 inches in just three 
forming operations. The complete 
Multi-Flo-Reform process for this 
part requires only ten distinct op- 
erations, including blanking, Flo- 
turn forming, washing, annealing, 


ca 





Fig. 1. (Left) Vertical Floturn machine 
announced by Lodge & Shipley Co. 
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trimming, and re-forming. If it 
were practical to produce the 
same part by deep-drawing, a 
minimum of twenty-eight opera- 
tions would be required, including 
blanking, washing, annealing, 
trimming, and nine drawing op- 
erations. 

In producing the 14-inch-deep 
shell, work starts with a 7 1/2- 
inch-diameter flat blank which is 
formed into a cup approximately 
7 3/4 inches deep by the Floturn 
operation. This cup is elongated 
and brought closer to the finished 
cylindrical form in the first re- 
form operation. The cup at this 
point has a depth of approxi- 
mately 10 1/4 inches. In the sec- 
ond and final re-form operation, 
the work-piece attains a perfect 
cylindrical shape 14 inches long. 


Fig. 2 shows the different steps in 
forming the cylindrical work-piece, 
beginning with a flat sheet of 
metal. A detailed description of 
the process, complete with engi- 
neering charts and graphical rep- 
resentations of the re-forming op- 
erations, is available from the 
manufacturer. 
Circle 574 on card at back of book 


Electronic Gaging and 
Classifying Unit 


A versatile and comparatively 
low-priced electronic gaging and 
classifying unit has been an- 
nounced by Federal Products 
Corporation, Providence, R. I. 
This Model 230 M-27 unit has 
eight ranges from plus or minus 
0.020 to plus or minus 0.0001 inch, 
four size-control limits, and five 
sorting categories. Several gage- 


Fig. 2. (Right) Sequence of operations in Floturn process 
of forming deep shells 
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head combinations can be used 
with it. By adding an adapter, two 
or more gage heads can be 
switched to the amplifier individu- 
ally or used in combination. The 
gage heads can also be arranged 
so that their outputs are either 
additive or subtractive. This ena- 
bles the gage to be used for meas- 
uring areas as well as dimensions 
or to be employed where there is 


minating in a set of normally open, 
10-ampere relay contacts. A panel- 
mounted “Nixie” display tube in- 
dicates categories by actual num- 
ber, starting with zero, which 
represents the condition where no 
limits are actuated. The illustra- 
tion shows a compact electronic 
gaging and classifying unit with 
two styles of gage heads that can 
be used with it. The one at the 





Electronic gaging and classifying unit from Federal Prod- 
ucts Corporation 


need to weigh certain dimensions 
in accordance with the constants 
of a mathematical equation. 
Electro-Probe gage heads with 
either lever type or pantograph- 
mounted contacts are furnished. 

The Model 230 M-27 unit con- 
sists of a voltage-regulated, vac- 
uum-tube amplifier, and a four- 
limit classifier, power supply, 
meter, number-display tube, and 
associated circuitry. This is all 
contained in a single chassis which 
can be supplied in a compact cab- 
inet or separately for mounting in 
a standard 19-inch rack. If de- 
sired, the unit can be supplied 
without the classifier. 

Any one of the eight ranges can 
be selected with the panel- 
mounted switch. A 5-inch preci- 
sion meter displays the selected 
range on one of three separate 
scales which provide a choice of 
ten, twenty, or fifty graduations on 
either side of zero. 

The classifier, like the amplifier, 
employs vacuum tubes and printed 
wiring. It provides five classifica- 
tion categories by means of four 
adjustable control limits, each ter- 
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left has a pantograph-mounted 
sensitive contact, while the other 
uses a lever type contact. 


Circle 575 on card at back of book 


Throw-Away Holders 


A throw-away holder with only 
two major sub-assemblies—the 
shank assembly and the chip- 


breaker and clamp asembly—only 
eight parts in all, has been an- 
nounced by the Wesson Co., De- 
troit, Mich. Individual compo- 
nents are designed so that the 
more perishable parts are the least 
complicated and least costly to 
replace. The one-piece, precision- 
investment-cast steel anvil locator 
is designed for maximum strength 
and minimum overhang. It is 
pinned to the shank with remov- 
able, rolled compression pins that 
form one major, semipermanent 
sub-assembly. The second sub- 
assembly comprises a differential 
screw, a vertical-rising vise-jaw 
type clamp, an adjustable carbide 
chip-breaker and a U-spring re- 
tainer. 

The differential screw not only 
clamps the insert but elevates the 
chip-breaker for insert indexing. 
It is possible to operate the differ- 
ential screw from top or bottom 
of the tool-holder. The serrated, 
regrindable chip-breaker (about 
six regrinds) is supported by a lip 
on the clamp. These serrations are 
firmly pressed into engagement 
with matching serrations on the 
clamp by a stainless-steel spring 
clip. Even when the tool is so lo- 
cated that it cannot be seen on the 
machine, the clamp assembly can 
be easily removed in one unit, for 
visual resetting of the chip-breaker. 
Its pilot design insures correct re- 
alignment of the clamp assembly. 
Chip-breakers can be adjusted and 
inserts can be inverted, indexed, 
or replaced after loosening the 
screw only one-half turn. Adjust- 
ment of the chip-breaker is not 


Throw-away holder for square carbide inserts announced 
by the Wesson Co. 





affected by indexing operations. 
The new tool-holder is made in 
112 standard shank styles and 
sizes. It is now available for tri- 
angular and square inserts with 
standard holder designations in 
both right- and left-hand styles. 
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Compound Swivel Head for 
“Millrite” Vertical Mill 


A compound swivel head has 
been announced by the U. S. Burke 
Machine Tool Co., Cincinnati, 
Ohio, for its “Millrite” full-size 
dovetail-ram and turret vertical 
toolroom milling machine. The 
swivel feature provides for double- 
angle settings, increasing even 
further the unusual. range and ca- 
pacity of this unit. Recessed 
mounting of the swivel on the ram 
over-arm minimizes overhang, 
maintaining the machine’s balance 
and rigidity. A protractor type 
scale is provided to facilitate angu- 
lar settings. Equipped with the 
compound swivel, this vertical mill 
provides universal flexibility, yet 
maintains accuracy to accepted 
machine tool tolerances and in- 


Millrite vertical type mill with compound swivel head 
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creases its productivity for pre- 
cision milling and boring opera- 
tions. 

With the compound-swivel over- 
arm, the maximum throat distance, 
spindle-to-column-face, is 17 inches 
and the minimum, 61/2 inches. 
The maximum distance from the 
nose to the top of the 7- by 27-inch 
table is 18 inches, The table has a 
longitudinal feed of 16 inches and 
a cross-feed of 8 inches. There is a 
15-inch vertical knee travel, a ram 
movement of 12 inches, and a quill 
travel of 4 inches. 
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Improved Model Strippit 
“Fabricator” 


Wales-Strippit, Inc., a unit of 
Houdaille Industries, Inc., Akron, 
N. Y., has introduced a new model 
of its Strippit “Fabricator.” This 
machine is designed for punching, 
notching, and nibbling, particu- 
larly for use in prototype work and 
short or medium production runs. 
Designated Model 15A, this latest 
version features a new “Electro- 
Hydramatic” head which is the part 


of the machine controlling the 
power stroke of the ram. This new 
feature eliminates the need for 
pressurized air required on earlier 
models, which made it possible to 
simplify the design of the control 
mechanism. A relatively simple, 
electrically controlled solenoid 
valve replaces the air-motor, air- 
motor valve, linkage, and piping 
formerly required. Reducing the 
number of parts in the Electro- 
Hydramatic head makes the Model 
15A easier to install and simpler to 
maintain. 

The Model 15A “Fabricator” 
punches round or shaped holes up 
to 31/2 inches in diameter in any 
sheet material (including printed 
circuit boards) up to 1/4 inch mild 
steel. Its maximum notching capac- 
ity is 5 by 5 inches by 1/8-inch 
thick mild steel. It will do straight- 
line or contour shearing at 165 
strokes per minute in 1/8-inch mild 
steel. 

As with previous models of the 
Fabricator, the Model 15A features 
multiple-stop, side and back gag- 
ing. It also incorporates the Strip- 
pit system of self-stripping punch 
assemblies and die buttons. 


Also available is the Strippit 


Wales-Strippit “Fabricator” with “Electro-Hydramatic” head 
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“Duplicator,” which converts the 
machine to a production punching 
unit. Other accessories are the 
Strippit “Microbar” assembly and 
“Dupl-O-Scope” which are used for 
making punched templates or a 
single work-piece to close toler- 
ances, 
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Multiple-Pitch Automatic 
Tapping Machine 


Several improvements have been 
made in the multiple-pitch auto- 
matic lead-screw tapping machine 
manufactured by Milman Engi- 
neering Co., Inc., Los Angeles, 
Calif. This machine, known as the 
T-100B, easily taps the tougher 


machine can be set to tap any 
standard pitch from 32 to 120 
threads per inch in sizes 000 
through No. 10. Changeover from 
one pitch to another requires less 
than two minutes. Torque deliv- 
ered to the tap is controlled by a 
simple adjustment of a friction 
clutch. The clutch can be set light 
enough to stall before breaking a 
No. 000-120 tap, or it can be tight- 
ened enough to drive a 10-32 tap 
through stainless steel. 

The proper spindle speeds for 
any tap size and material are ob- 
tained by powerstat control of the 
1/4-hp motor and speed change- 
gears in the drive mechanism. The 
automatic or semi-automatic tap- 
ping cycle can be preset for any 
speed and length of stroke. Both 


Milman precision automatic lead-screw tapping machine 


and harder-to-work materials such 
as stainless steel, berylium, ti- 
tanium, and tungsten steel. It ena- 
bles an unskilled operator to per- 
form precision tapping operations 
formerly entrusted only to a highly 
skilled machinist. 

The unit feeds the tap into and 
withdraws it from the work-piece 
at a rate which is positively con- 
trolled by a single master lead- 
screw. With this lead-screw and a 
set of simple change-gears the 
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of the operator's hands are left 
free to handle the work-pieces or 
fixture as the cycle is actuated and 
controlled by foot-switches. 

The machine has been designed 
to handle all of the small-hole 
tapping jobs encountered in the 
course of manufacturing small deli- 
cate parts requiring extreme accu- 
racy. It is recommended for use in 
through or blind hole tapping in 
all types of workable materials. 
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Nichols Automatic Precision 
Crystal-Slicing Machine 


The W. H. Nichols Co., Wal- 
tham, Mass., has developed an 
automatic precision crystal-slicing 
machine that combines a variable 
downward-feed plunge-cut with a 
synchronized, automatic incre- 


Nichols slicing machine 


ment cross-feed. It is claimed that 
plunge cutting offers the shortest 
feed stroke, with substantial sav- 
ings of time due to the slow feeds 
required for precision wafering of 
germanium, silicon, quartz, and 
similar materials. The downward 
plunge-cut, by means of the auto- 
matically cycled rise and fall 
spindle head, brings the diamond- 
charged slicing blade to the work, 
permitting the crystal boule to be 
rigidly mounted and supported 
during the cutting operation. 

This automatic slicing machine 
is one of several models developed 
to meet specific demands from the 
industry. It features Bijur mist- 
lubricated, high-speed spindle 
construction designed for 10,000 
rpm driven by balanced flat-belt 
pulleys and 2-hp reversing motor. 
Rigid cutter arbors are fitted with 
special wheel flanges that fling 
coolant to the periphery of the 
slicing blade and into the cut. The 
ball-bearing arbor support is also 
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mist-lubricated. Exposed metal 
surfaces are treated to resist rust- 
ing. 

Provision is made for the use of 
slicing blades from 4 inches in 
diameter or less up to 12 inches in 
diameter to suit varying sizes of 
parts to be sliced. An automatic 
adjustable timer controls the lu- 
brication system for the sliding 


members of the machine. The au- 
tomatic increment cross-feed is a 
pneumatically controlled picker- 
feed adjustable from 0 to 0.085 
inch in steps of 0.001 inch with 
repeat accuracy guaranteed to 
plus or minus 0.00025 inch per in- 
crement. The maximum travel is 
6 inches. 
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Horizontal Tube-Straightening Press 


K. R. Wilson, Inc., Arcade, N. Y., 
has brought out a horizontal press 
for straightening nonferrous tub- 
ing. The 100-ton, horizontal, self- 


stroke. The bed is 48 inches right- 
to-left, by 108 inches front-to-back. 
Two 5-inch-diameter pins with 
swivels are utilized for tubes of 


Wilson horizontal tube-straightening press 


contained hydraulic press _illus- 
trated is equipped with a sensitive 
hand control for use in straighten- 
ing. 

The moving ram face is guided 
in the dovetail for the full 24-inch 


various diameters. Nylon liners in 
swivels protect the high finish on 
the bed during the straightening 
operation. The unit is powered by 
a 7 1/2-hp, double-end motor. 
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Versatile Red Ring Gear-Tooth 
Honing Machine 


Four separate honing methods 
can be employed on a Red Ring 
gear-tooth honing machine re- 
cently announced by National 
Broach & Machine Co., Detroit, 
Mich, This Model GHD machine 
operates on the same basic prin- 


178 


ciples as the former model but is 
a much more compact design. The 
abrasive-impregnated, gear-shaped 
honing tool is meshed with the 
work gear in crossed-axes relation- 
ship. During the honing cyle, the 
direction of rotation of the honing 


tool is reversed while reciprocating 
motion between the honing tool 
and work gear is made in a path 
parallel to the axis of the gear. 

The Model GHD gear honer 
has been designed to provide four 
separate and distinct methods of 
honing developed to give maxi- 
mum versatility of operation. These 
include: (1) honing with backlash 
in conjunction with a patented 
locked honing head, (2) zero-back- 
lash operation with precision pres- 
sure control in conjunction with the 
patented honing lock, (3) constant 
pressure operation with a unique 
automatic mechanical wedge type 
backup eliminator, and (4) con- 
stant-pressure operation with over- 
load relief provided by an adjust- 
able leaf-spring backup protector. 

To assure accurate control of the 
vital hone-pressure settings, cali- 
brated hone-pressure controls are 
utilized. The reciprocating motion 
between the hone and work gear is 
provided by a mechanical drive 
cross-feed which has a lead-screw 
that provides constant, smooth mo- 
tion. Hardened and ground ways 
are provided for the reciprocating 
member. 

The Model GHD honer can han- 
dle gears with pitch diameters up 
to 12 inches when semi-automatic 
and manual loading methods are 
applied. Gears with pitch diame- 
ters up to 14 inches can be honed 
on machines equipped with auto- 
matic loaders. 

The standard model features 
semi-automatic operation. It is 
equipped with adjustable locators 
for the work gear and an automatic 
air-cylinder-operated coolant door 
control. After the operator puts a 
part on the locator, push-button 
operation initiates an automatic 
cycle of door closing, part clamp- 
ing, honing, unchucking, and door 
opening. The finish-honed part is 
then removed from the locators by 
the operator and another loaded in 
its place. 

The fully automatic model is 
equipped with a magazine type 
automatic loader. The operator 
merely keeps the magazine full of 
gears and the machine is loaded, 
cycled, and unloaded automati- 
cally. This model can also be in- 
stalled in fully automated lines to 
receive gears from a factory feeder 
system. 
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Red Ring Model GHD gear-tooth honing machine which 
provides four honing methods 


The lower-cost model is a man- 
ual type in which the operator is 
required to load the gear, actuate 
control, close the guard door, push 


a button for initiating the honing 
cycle, open the door, and remove 
the gear manually. 
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“Pi-Acro” Adjustable Punches 
for Multiple-Hole Work 


Adjustable punch-and-die equip- 
ment which enables the user to 
economically punch a number of 
holes of varying size and shape in 
one operation and reuse the tool- 
ing over and over again has been 
announced by the O’Neil-Irwin 
Mfg. Co., Lake City, Minn. Called 
“Di-Acro” adjustable punches and 
dies, the basic elements in this 
equipment are specially designed 
die sets on which punch and die- 
holders can be arranged—by means 
of a template—into a variety of hole 
patterns. This equipment can be 
used for both long- and short-run 
production jobs. It is especially 
adapted for use where multiple 
holes are to be punched on a short- 
run basis because it saves the time 
and money involved in punching 
or drilling holes individually or in 
having a permanent die made up. 
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Mild steel as thick as 16 gage and 
aluminum 1/8 inch thick can be 
punched to tolerances of plus or 
minus 0,005 inch. 

The punches and dies can be set 
up outside the press or with the 
die set in the press. Setup outside 
the press is safer and would nor- 
mally be faster because the setup 
man has more room in which to 
work, A die can be set up outside 
the press while another die set is 
running on a job. If it is desirable 
to add to an existing setup when 
the die set is already in a press, 
this can be easily accomplished. 

The “pegboard” holes of the die 
sets are spaced on 3/4-inch centers 
in both directions, which allows 
100 per cent overlapping. Thus, 
holes can be punched anywhere 
within the area of the die set. Di- 
Acro adjustable punch and die sets 


Adjustable punch and die set assembled from standard 
Di-Acro punches and dies 


are available in two styles, The 
back-post type requires minimum 
press shut height of 61/4 inches 
and the center-post type requires a 
minimum press shut height of 
6 3/4 inches. Both styles of die set 
are of steel construction with ball- 
bearing bushings providing nega- 
tive clearance. All punches and 
dies are manufactured from chro- 
mium-alloy steel and are ground 
concentrically. Punches and dies of 
similar size are interchangeable. 

Circular locking grooves on the 
die buttons allow the dies to be 
revolved 360 degrees within the 
die-holder and thus be located ra- 
dially with reference to the holder. 
Without this feature, it would be 
necessary to rotate the die holders 
and in some cases set-up would be 
impossible. 

Standard Di-Acro punches and 
dies include a variety of sizes in 
round, square, rectangular, oval, 
notching, corner rounding, recep- 
tacle, keyhole, electrical outlet 
knockout, and D-shape styles. All 
components are available for imme- 
diate delivery. Special shapes, die 
sets, and holders can be supplied. 

Circle 583 on card at back of book 
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Packaged Hydraulic 
Power Units 


A larger-capacity model in the 
“CircuitPak” line of pre-engi- 
neered and packaged hydraulic 
power units has been announced 
by Double A Products Co., a sub- 
sidiary of Brown & Sharpe Mfg. 
Co., Manchester, Mich. Mounted 
on the 10-gallon reservoir are the 
electric motor (1, 1 1/2, or 2 hp) 
and from one to four solenoid- 
controlled four-way directional 


control valves, with no external 
piping whatsoever. The Gerotor 
pump within the reservoir is avail- 
able in capacities of 1, 1 1/2, and 
8 gallons per minute. 

The Double A valves (with tan- 
dem center spools) are mounted in 
series to provide automatic un- 
loading. A built-in relief valve 
protects the system. An optional 
water or oil heat exchanger can 
be supplied, built into the reser- 
voir. 


Circle 584 on card at back of book 


Digital Bender Forms Auto Tail Pipes without Arbors 


Numerical-positioning _ control 
has gone off on a new, but very 
logical, tack with the announce- 
ment of the “Bend-O-Matic” auto 
tail-pipe forming machine. Mar- 
keting is to be conducted by Nu- 
Era Corporation, Rochester, Mich. 
The machine was engineered and 
built at the Hamilton, Ohio, plant 
of the Baldwin-Lima-Hamilton 
Corporation, with numerical con- 
trols furnished by the General 
Electric Co., Waynesboro, Va. Al- 
though this prototype equipment 
is designed for the automotive re- 
placement parts business, the prin- 
ciples offer attractive applications 


in the field of forming pipe, tub- 
ing, and other shapes, especially 
where short runs are concerned. 
Perhaps the most notable element 
in the machine’s operation is the 
absence of wrinkling or collapsing 
of the tubing. There is no reduc- 
tion in the inside diameter of the 
tubing by the process. No arbors 
are used, 

This is the first successful ap- 
plication of General Electric's 
point-to-point numerical-position- 
ing control to a metal-forming 
process, The program is carried 
on standard Friden paper tape or 
on laminated paper-and-plastic 


Fig. 1. Bend-O-Matic tape-controlled auto tail pipe forming machine 
introduced by Nu-Era Corporation 


tape. The program is “read” by a 
standard tape reader to control 
three motions and thirteen auxil- 
iary functions of the machine. Op- 
eration of the machine is com- 
pletely automatic except for 
loading and unloading tubing 
stock and changing tapes. To 
make a given tail pipe, the oper- 
ator selects the proper size of 
straight tube blank from stock, se- 
lects and inserts in the reader the 
proper tape for the tail pipe 
needed, presses a button, and fi- 
nally removes the bent-to-order 
pipe after the taped program has 
been completed by the machine. 

Controlled motions include car- 
riage feed, polar rotation of the 
pipe, and the bend angle. The 
present machine handles 2-inch- 
diameter tubes. However, it is 
planned to build into the machine 
and the control system coded fa- 
cilities for handling other common 
tube sizes used in tail pipes. 

The tubing is bent without an 
arbor by advancing and bending 
the tubing in short hitches which 
stretch the outside of the bends to 
the yield point. 

Advantages to the replacement- 
parts distributor include: reduc- 
tion in storage space, elimination 
of obsolescent stock, savings in 
direct labor, improved inventory 
control, reduced taxes (in some 
states), and elimination of material 
stock-handling problems. 

The machine can be purchased 
or leased with maintenance serv- 
ice arrangements available. Con- 
trol tapes will be provided by the 
Nu-Era Corporation for any tail 
pipe of any model car. Operator 


Fig. 2. Placing punched paper tape 
in Bend-O-Matic tape reader 
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The IXoss PACER 
gives you 56 new 


solenoid air valves 


The Ross PACER is a fine new solenoid valve in the %’” 


78 
and 14” size range that gives a full #:”" flow capacity yet 


uses only 7 watts of holding power. The PACER is built 
for especially long life yet is priced surprisingly low. Capable 
of 1000 cycles per minute and more, is JIC, and very light 
and compact. And if you’re interested in large valves the 
PACER has a second identity, that of a pilot section to 
actuate any valve of the Ross Skyline series. It will operate 


any of these valves at top speed and with low power con- 
sumption. 


COMPLETE 
PACER VALVES 


STRAIGHTWAY, N/C 
3-WAY, N/C 


4-WAY 


SKYLINE VALVES USING 
PACER AS ACTUATOR (HEAD) 


STRAIGHTWAY, N/C 
STRAIGHTWAY, N/O 
3-WAY, N/C INLINE MT. 
3-WAY N/O, INLINE MT. 
3-WAY, N/C, BASE MT. 
3-WAY, N/O, BASE MT., 
4-WAY, INLINE MT. 
4-WAY, BASE MT. 
4-WAY, 5-PORT 


New PACER 
manifolds to 
save piping 
and wiring 


PIPE SIZES 
“eX 


Ross manifolds provide a com- 
pact and economical method 
of multiple mounting PACER 
valves. One air supply line and 
one electrical conduit can 
serve all PACER valves. Mani- 
folds are available in two and 
three stations. 


DETROIT 3, MICH. 
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training courses are provided with 
either the sales or the lease ar- 
rangement. 

The application of the General 
Electric control system to this op- 
eration is unique. Not the least of 
its achievement is to provide the 
600-inch-per-minute longitudinal 
pipe feed, about three times faster 


than any General Electric numer- 
ical positioning system previously 
designed for a machine tool. A 
new type of two-speed servo also 
had to be used to achieve the 
actual bending torque and the 
plus or minus 1.8-degree accuracy 
specified. 


Circle 585 on card at back of book 


Work-Holders and Clamps for Short-Run Welding, 
Soldering, and Brazing 


Wales-Strippit, Inc., a unit of 
Houdaille Industries, Inc., Akron, 
N. Y., has announced a line of 
work-holders and clamps for short- 
run welding, soldering, and braz- 
ing where the cost of permanent 
jigs is prohibitive. These work- 
holders and clamps can be used for 
positioning and holding pipes, 
rods, tubes, plate bars, and other 
structural members for in-shop or 
on-the-job joining. The line con- 
sists of three different types of 
holders: adjustable holders with 
clamping faces that can be set at 
any angle from 0 to 180 degrees by 
means of a calibrated dial and 
single quick-opening, quick-lock- 
ing handle; right-angle type hold- 
ers with clamp faces set at a 90- 
degree angle for all types of right- 
angle joining; and straight type 
with clamp faces aligned for butt 
joints. Two of these can be locked 
together for making T-joints. All of 
these holders can be combined to 
make almost any pattern of two- 
or three-way joints, and these com- 
binations can be arranged to pro- 
vide jig type setups. 


The frames of the holders are 
made of high-strength aluminum 
alloy for easier handling plus faster 
heat dissipation. All clamping sur- 
faces are precision-machined. The 
aluminum-alloy frames also pro- 
vide permanent resistance to weld 
spatter, 

The clamps are available both in 
standard and quick-acting types 
in 3-, 4-, and 6-inch capacities. In 
addition to their aluminum-alloy 
frames, all steel parts are heavily 
copper-plated to provide spatter 
resistance, 

Circle 586 on card at back of book 


Pexto Box and Pan Brake 


The Peck, Stow & Wilcox Co., 
Southington, Conn., has announced 
the Pexto PX-24 box and pan 
brake. This multiple-purpose ma- 
chine is built for precision bending 
of light sheet metal up to 16 gage. 
It can be used to advantage in ex- 
perimental laboratories, for mock- 
up work, and for precise duplica- 
tion of small parts. 








Wales-Strippit holders and clamps for welding, soldering, 


and brazing 
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A newly designed back gage, 
which permits flip-over gaging and 
gives 0- to 24-inch positioning 
without reversing or removing the 
gage, is one of the main time- and 
labor-saving features of this equip- 
ment. The apron is adjustable for 
accurate alignment, and can be 
dropped to produce slight radius 
bends or double hems—or reversed 
for narrow reverse bends to 1/4 
inch. The folding bar swings easily 
on needle bearings. 

Other exclusive features devel- 
oped to speed up single-operator 
production include a set of heat- 
treated die steel, precision-ground 
fingers arranged to form 3/4- to 
24-inch bends in 1/4-inch incre- 
ments; a rigid one-piece machine 
tool grade cast frame with pre- 
cision-ground reversible, replace- 
able bed blade; and a stop-collar 
that is adjustable to any angle 
from 0 to 135 degrees for accurate 
duplication of bends. 

Circle 587 on card at back of book 


Rapid-Start Servo Motors 


A line of high-response direct- 
current servo motors for industrial 
applications requiring rapid starts, 
stops, and reversals has been in- 
troduced by Reliance Electric & 
Engineering Co., Cleveland, Ohio. 
The new servo motors are avail- 
able with totally enclosed, nonven- 
tilated cast-iron frames in selected 
ratings in sizes from 1/4 through 
1 hp. When equipped with a typ- 
ical control system, all motors 


Box and pan brake for light bending announced by Peck, 


Stow & Wilcox 
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ANOTHER EXPANSION to Better Serve 
industry in the Soaring Sixties 


The recent opening of our Plant No. 
4 in Elk Rapids, Michigan, marks 
the fourth expansion in our manu- 
facturing facilities since we set up 
in business 35 years ago. In the 
intervening years, we have earned 
an international reputation for de- 
signing and building money-saving 
machine tools for many types of 
industries. We have also diversified 
our engineering and production 
talents so that our machines, which 
originally were specialized in metal- 
cutting operations, now reach into 
the nuclear power, electronic, chemi- 
cal, drug, cosmetic and food in- 
dustries and are used in processing 
many household products in every- 
day family use. To the many people 
who have helped us build this busi- 
ness, we say, ““Thank you, sincerely.” 





PLANT No. 3—MANCELONA, MICHIGAN 


S N Y D E — Sr eee “— 


ARTHUR COLTON COMPANY 


3400 E. Lafayette Avenue ¢ Detroit 7, Michigan 


PLANT NO. 1—DETROIT, MICHIGAN 
: _ + i: Reson FES RAR OATS SARE IE AMEE 
i Ee a] 
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offer extremely rapid response to 
control signals. The 1-hp size, for 
example, will reverse from plus 
3900 rpm to minus 3900 rpm in 
only 0.28 seconds. 

Typical applications for these 
servo motors include numerical 
positioning for tracer drives, feed 


Reliance direct-current servo motors 


drives, and machine tool position- 
ing; radar antenna drives; posi- 
tioning systems; automatic weld- 
ing positioners; and contouring 
systems. The high response of the 
new line of motors is due to very 


low armature inertia and high ac- 
celerating torque. The torque-to- 
inertia ratio is nine times that of 
a standard direct-current motor of 
equal horspower rating. 

Speed-range ratios of up to 400 
to 1, with smooth rotation at low 
speeds, are accomplished through 
the use of skewed armatures and 
special field-pole design. By in- 
corporating interpoles, pole-face 
windings, and large brushes, max- 
imum commutation is obtained 
under rapidly fluctuating loads 
and motor reversing. 

The low weight (47 pounds), 
small size (11 23/32 inches over- 
all length of frame), and flange 
mounting design permit direct 
mounting on the machine in any 
position. Mechanical modifica- 
tions include special shaft config- 
urations, motor mounting brack- 
ets, and tachometer mounting 
brackets for close-coupling alter- 
nating- or direct-current tachome- 
ter generators. 

Circle 588 on card at back of book 


Foote-Burt Continuous, Horizontal Broaching Machine for 


Processing Automotive Connecting-Rods 


A Model 15L broaching ma- 
chine employing a V-belt drive 
that permits changing speed is be- 
ing built by the Foote-Burt Co., 
Cleveland, Ohio. This machine is 
both larger and heavier than its 
predecessor, Model 15, although 
the capacity is the same. The 
drive system which replaces the 


direct drive employed on earlier 
models has been completely rede- 
signed to provide greater power 
with less maintenance and down 
time. In Model 15L, Fig. 1, the 
belt drives a worm-shaft, power 
being transmitted through this 
worm and a worm-gear, then 
through a herringbone-tooth pin- 


ion and gear to the driving 
sprocket. The herringbone gear, a 
replacement for earlier helical 
gears is utilized to provide 
smoother transmission of power 
and because it results in a stronger 
gear tooth. In addition, the gear is 
roll-forged and heat-treated to 
produce a bull gear of tremendous 
strength with the stamina required 
for heavy, continous broaching in 
high-production applications. 

The  fixture-chain driving 
sprocket has also been redesigned, 
from a sprocket spool keyed to its 
drive-shaft to a one-piece unit, in 
which spool and shaft are one. 
By making the sprocket spool, 
hub, and shaft in one piece, a con- 
siderably stronger unit is pro- 
vided. This power-transmission 
system is designed to handle heavy 
cuts under continuous operation 
without down time for machine 
maintenance. Shear pins are pro- 
vided in the drive system to pro- 
tect the machine and broach from 
breakage. 

To obtain greater strength the 
main bed casting and the fixture 
tunnel, which supports the broach 
holder are made in one piece. The 
drive chain, also redesigned, is a 
unique Footburt development, 
specifically intended for broach- 
ing-machine applications. The 
chain is employed to carry fixtures 
such as shown in Fig. 2, in which 
3/16 inch of material is removed 
from three surfaces of a forged 
automotive connecting-rod. 

A coolant system can be fur- 
nished integral with the machine 


Fig. 1. Broaching machine for processing automotive connecting-rods built by the Foote-Burt Co. Fig. 2. Close-up 
of fixture employed on machine illustrated in Fig. 1 to process the connecting-rod shown in foreground 
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We cau lower tt for You! 


Time after time, production men come to Elmes for help in combat- 
ing rising costs on jobs involving presswork. And time after time, 
Elmes engineers provide job-fitted installations that result in cost- 
lowering, profit-making performance. 


Solving ‘“‘pressing problems”’ is not new for Elmes, where an out- 
standing leadership in engineering service has been maintained for 
over a century. Sometimes the answer is found in a standard 
design Elmes® Press, or a standard design with modifications. Or, in 
unusual situations, special custom-built units may be needed. In any 
case, an Elmes recommendation will meet requirements exactly—an 


Elmes installation will provide high productivity, trouble-free opera- 
tion, minimum maintenance. 


Get a new “‘line’”’ on your production costs. Talk it over with your 
nearby Elmes Distributor, or write to us direct. 


(Right) Elmes 250-Ton Open- 
Side Press straightening steel 
castings on a high production 
schedule. Proved 40% faster 
than presses previously used, it 
is also more accessible, more 
economical to operate. 


Elmes 500-Ton Inclined Forcing Press is shown pressing a 4-ton gear on a 33,000 
lb. hoisting drum for a huge ladle crane. Pressure of 120 tons was required to force the 
gear into place. User reports 50% savings in costs of these large gear installations 
with the Elmes equipment—“‘job-fitted” for maximum productivity with low costs. 


American Steel Foundries FORMULA FOR 
Elias 3:3 
DIVISION 


TOMORROW 
1162 Tennessee Avenue, Cincinnati 29, Ohio 


METAL-WORKING PRESSES + PLASTICS MOLDING PRESSES > PUMPS * ACCUMULATORS 
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or it can be omitted where a cen- 
tral coolant system is available. 
Electrical equipment consists of a 
push-button station for machine 
control, with a special plugging 
switch for immediate stopping. An 
automatic plugging switch senses 
an improperly loaded part and 
plugs the motor for an instanta- 
neous stop before damage can be 
done to the machine or the broach. 


Maximum metal-removal capac- 
ity in mild steel is 20 cubic inches 
per minute and 30 cubic inches 
per minute in cast iron. The maxi- 
mum broach length is 110 inches. 
A 30-hp driving motor is em- 
ployed. The machine requires a 
floor space of 88 by 198 inches 
without the chip-removal con- 
veyor and weighs 34,000 pounds. 

Circle 589 on card at back of book 


Tool-Tryout Fixture for Nilson Four-Slide Machine 


The A. H. Nilson Machine Co., 
Shelton, Conn., has announced a 
No. 00-2 tool tryout fixture for use 
in the design and building of tool- 
ing for seven models of Nilson 
four-slide machines. This fixture is 
mounted on a welded pedestal 
base, with the standard fixture con- 
sisting of four screw-actuated 
slides operated by a 10-inch-diam- 
eter handwheel at each slide. 
There is a center-form bracket de- 
signed to accept five sizes of cen- 
ter-form holders. 

The tool-tryout fixture is sup- 
plied with a No. 1 four-slide post 
and holder, suitable for trying out 
tooling for No. 1 and No. S-1-F 


Fixture for trying out tools for four-slide machines an- 
nounced by A. H. Nilson Machine Co. 
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four-slide machines. Also included 
are forming slides equipped with 
tool-holder adapters suitable for 
four-slide machines Nos. 0 through 
S-2-F. 

The following accessories are 
also available: No. 00 tool-holder 
adapter set (four); and center form- 
holder adapters Nos. 00, 0, S-0-F, 
and 2 (which is also suitable for 
No. S-2-F machine). The tool-try- 
out fixture enables the toolmaker 
to do his tool testing and sample 
making in the fixture without 
stopping production on a four-slide 
machine for such time-consuming 
operations. 


Circle 590 on card at back cf book 





King “Electrol” Vertical 
Boring and Turning Machine 


American Steel Foundries, King 
Machine Tool Division, Cincinnati, 
Ohio, has installed an “Electrol” 
vertical boring and turning ma- 
chine in a leading manufacturing 
plant. This 144-inch machine was 
custom-built to the user’s individ- 
ual requirements. Special features 
include full electrical control, in- 
creased height under rail—188 
inches, double ball-bearing track, 
and extra-heavy-duty rail and rail- 
heads, 

Among other features incorpo- 
rated in these electrically con- 
trolled machines are: automatic- 
feed stops, “Ultra-Matic” program- 
ming, automatic tracing control of 
heads, and power indexing of 
turrets. Standard and custom-built 
“Electrol” machines are available 
in sizes 30 to 144 inches and up. 
Newly engineered throughout, 
these vertical boring mills offer 
higher horsepower, expanded feed 
and speed ranges, dials for pre- 
selection of feeds and speeds, and 
other important new advantages. 

Circle 591 on card at back of book 


“Electrol” boring and turning machine built by American 
Steel Foundries, King Machine Tool Division 
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*‘Just two of these holes are critical—all other 
machining operations are located from them. 
But it used to cost us plenty to get them right 
— frequent drill resharpening, slower feeds, 


touching up the holes, even special locating 


pins and eccentric guide bushings. 


“It sounds like a miracle, but our spiral point 
drills broke this production bottleneck com- 
pletely! They maintained consistent hole size, 
well within our plus .005” minus .004” toler- 
ance. They don’t walk, so guide bushing wear 
has been practically eliminated. And, where 


SPIRAL POINTS HERE... 
[ ng mounting holes ir 
wn it 10)°4-0ne) Mr aor F-) Gage) 

e. The self-center 

n of spiral point 

y maintains hole 


This 


our biggest 


production bottleneck 
... Until we got 


we used to get 225 to 250 parts per drill grind, 
we now average 2000 or better. 


**In short, they drill holes where we want them, 
to the size we want them . . . in one pass. Now 
production stays on schedule . . . scrap is 
negligible.” 


*Spiral point is Cincinnati’s new drill point 
geometry which transforms a standard twist drill 
into a cost-reducing, precision tool. Cincinnati’s 
SPIROPOINT® DRILL SHARPENER auto- 
matically applies this new point geometry in a 
matter of seconds, 

ASK YOUR CINCINNATI LATHE AND TOO 
DEALER, OR WRITE TO US DIRE 


MEANS ACCURACY HERE 
(at lower cost) 
VF ledalialial-ame-lale Mmm aala-t-le lial 
seat ring groove in gate 
alve body. All internal ‘ae 
ning is performed x 
with the valve oleleh mmal-iie! 
n lela bab at whict 
accurately locate from two 
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Improved Machining Through Research 


CINCINNATI LATHE AND TOOL CO. 


3207 Disney Street * Cincinnati 9, Ohio 
*“*TRAY-TOP”’ Lathes ys “CINCINNATI” Drilling Machines / “‘SPIROPOINT”’ Drill Sharpeners 
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For 
Quality 
and 
Economy 
Use 


MALLEABLE 


For Service Contact... 


CONNECTICUT 

Connecticut Mall. Castings Co., New Haven 6 
Eastern Malleable Iron Co., Naugatuck 

New Haven Malleable tron Co., New Haven 4 


DELAWARE 


Investment-Cast Guide for 
Hydraulic Check Valve 


Cutting production costs by use 
of less expensive methods, with- 
out sacrificing product quality or 
performance, was achieved by 
Greer Hydraulics, Jamaica, N.Y. 
when it redesigned its line of hy- 
draulic check valves. The produc- 
tion of poppet guides (see inset) 
by the investment-casting process, 
for example, eliminated thirty 
minutes of expensive machining 
time. This guide aids the poppet 
in finding its seat. Heretofore, this 
part was machined to its proper 
dimensions. It was determined, 
however, that machining was a 
far too expensive procedure to 
continue and a search was made 


Greer hydraulic check valve employ- 
ing investment-cast guide 


for a less costly method to pro- 
duce the guides. Just as important 
as the method of production was 


Eastern Malleable Iron Co., Wilmington 99 


ILLINOIS 

Central Fdry. Div., Gen. Motors, Danville 
Chicago Malleable Castings Co., Chicago 43 
Moline Malleable tron Co., St. Charles 

National Mall. and Steel Castings Co., Cicero 50 
Peoria Malleable Castings Co., Peoria 1 

Wagner Castings Company, Decatur 


INDIANA 
Link-Belt Company, Indianapolis 6 
National Mall. & Steel Castings Co., Indianapolis 22 


IOWA 
lowa Malleable tron Co., Fairfield 


MASSACHUSETTS 
Belcher Malleable Iron Co., Easton 


MICHIGAN 

Albion Malleable tron Co., Albion 

Auto Specialties Mfg. Co., Saint Joseph 
Cadillac Malleable tron Co., Cadillac 
Central Fdry. Div., Gen. Motors, Saginaw 


MINNESOTA 
Northern Malleabie tron Co., St. Paul 6 


MISSISSIPPI 
Mississippi Malleable Iron Co., Meridian 


NEW HAMPSHIRE 
Laconia Malleable Iron Co., Laconia 


NEW YORK 
Acme Steel & Mall. iron Works, Buffalo 7 
Frazer & Jones Company Division 

astern Malleable lron Co., Solvay 
Oriskany Malleable iron Co., Inc., Oriskany 
Westmoreland Mall. |ron Co., Westmoreland 


OHIO 

American Malleable Castings Co., Marion 

Central Fdry. Div., Gen. Motors, Defiance 

Dayton Mail. iron Co., lronton Div., Ironton 

Dayton Mail. Iron Co., Ohio Mall. Div., Columbus 16 
Maumee Malleable Castings Co., Toledo 5 

National Mall. and Steel Castings Co., Cleveland 6 


PENNSYLVANIA 

Buck !ron Company, Inc., Philadelphia 22 
Erie Malleable Iron Co., Erie 

Lancaster Malleable Castings Co., Lancaster 
— Foundries Company, Easton 
Meadville Malleable tron Co., Meadville 
Pennsylvania Malleable tron Corp., Lancaster 


TEXAS 
Texas Foundries, Inc., Lufkin 


WEST VIRGINIA 
West Virginia Mall. iron Co., Point Pleasant 


WISCONSIN 

Belle City Malleabie tron Co., Racine 

Chain Belt Company, Milwaukee 1 

Federal Malleable Company, Inc., West Allis 14 

Kirsh ener inc., Beaver Dam 

Lakeside Malleable Castings Co., Racine 

Milwaukee Malleable & Grey Iron Works, Milwaukee 46 


These companies are members 
of the Malleable Castings Council 
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(This section continued on page 194) 


NEW LIMITS OF ACCURACY 


(Continued from page 129) 


making the measurement must be sincerely dedi- 
cated to accurate analysis of all the factors of 
error, rather than inadvertently justifying posi- 
tions or counterpositions. Additionally, tempera- 
ture equalization between the work-piece, the 
instrument, and the standard must be assured— 
recognizing that a temperature error of 1/6 de- 
gree F. on a 1l-inch work-piece usually means a 
measurement error of one millionth of an inch. 

While only final inspection can assure the con- 
tinuance of, or detect the departure from, accept- 
able production patterns by a manufacturing unit, 
the trend toward more intimate association be- 
tween measurement and machining is applauded. 
Machine tools incorporating measurement con- 
trols provide the surest path to the constant pro- 
duction of effective material. Modern measuring 
instruments might be likened to an insurance 
policy on the quality and quantity of parts pro- 
duced by these vital machines. Although specified 
tolerances should never be closer than is ab- 
solutely needed, they seem, of necessity, to be 
continually decreasing. Of course, these ever- 
narrowing tolerances might be loosened occa- 
sionally if the design engineer had justifiable con- 
fidence in, and adequate knowledge of, the 
capabilities and disciplines of measurement in 
manufacture. 

Finer limits of accuracy, and the new doors of 
manufacture that they open, give promise of more 
reliable products at planned, predictable perform- 
ance and maintenance levels and at relatively 
lower costs. 
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Schlieren photograph showing heated air rising from Malleable chain link at 1200° F 


For Hot Parts...Use’( Malleable 


Heat them up, cool them off—ten thousand times. 
Heat them up, keep them hot—indefinitely ... you'll 
find you can count on Malleable iron castings for an 
exceptional combination of safety and economy. 


New research demonstrates that the rugged room- 
temperature characteristics of Malleable castings 
remain virtually unchanged up to 800°F! More 
important—from 800° F. to 1,200°F., Malleable cast- 
ings are unique in providing safe, dependable service 
without sudden drop in strength. 


For detailed intormation on ‘‘Use of Malleable Castings in Elevated Temperature Applications,’’ contact any com 
pany listed on the opposite page, or Malleable Castings Council, Union Commerce Building, Cleveland 14, Ohio. 





Let a nearby Malleable castings producer help you 
develop better, more economical parts for elevated 
temperature applications. Send drawings or an out- 
line of your requirements to any of the progressive 
companies that display this symbol— 


MEMBER 


MALLEABLE 





o 5 am oo I ¥ 


= eae a8 m™ om ars rwe 
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SELIABILITY 
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Dirt Sealed Out 
ane t see A 


MRC Synthe-Seal® bearings have a long record of 
“%. satisfactory performance in thousands of applications 
4 a including extreme conditions of dirt and moisture. 


J 
MRC Snthe-Gal® BALL BEARINGS 


HAVE THESE IMPORTANT ADVANTAGES: 


° a. 





@ Flexible synthetic rubber seal is bonded to steel core for strength 
Synthe-Seal® resists operating pressures 
Seal drag is controlled to give low torque with less power required 
Produce economy by eliminating maintenance time 
Reliability provided by elimination of down time 
Operating range from — 80° F. to + 225° F. 


Manufactured to standard AFBMA dimensions and tolerances 


VIAN 


Marlin-Rockwell Corporation  |BALL AND ROLLER 


Jamestown, N. Y. 


Send for FORM 1528 ° 
ariellyrstategsodh MRC Synthe-Seal® bearings are 
listing sizes available 


backed by 62 years experience in 
manufacturing ball bearings 
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AMERICAN STANDARD CUT AND GROUND THREAD TAPS—7 


Two and Three Fluted Hand Taps 


High-Speed Steel—Ground Thread 









































BOT TOMING 


General Dimensions 





Threads per Inch Dimensions 
= Number 
aa 3p ot Length | Length | Diam | Size 
we Flutes of of eter of | of 
Thread Square| Shank | Square 














NC NF 
UNC UNF D E 


20 28 0.255 | 0.191 
18 24 2 23 i, | 0.318 | 0.238 
16 24 yi 0.381 | 0.286 
14 20 0.323 | 0.242 
13 20 , 0.367 | 0.275 


All dimensions are given in inches. 



































These taps are furnished in plug or bottoming style except that three fluted taps are 
standard in H1, H2 and H3 limits; two fluted taps are standard in H3 limit only, sizes 
1/4" and 5/16" only. 


All taps up to 3/8", inclusive, Dave ¢ ren center on thread end; sizes 7/16" and 
larger have internal center in thread end 


Tolerances 





Tolerance 





Element Range Direction Goouna 


Thread 





Length Overall (A) % to % incl. Plus or Minus 
Length of Thread (B) ¥% to ¥ incl. Plus or Minus 
Length of Square (C) ¥, to % incl. Plus or Minus 
Diameter of Shank (D)| %to % incl. Minus 
Size of Square (E) % to % incl. Minus 




















All dimensions are given in inches. 


O 


Extracted from American Standard Taps—Cut and Ground Threads _ —_ BS.4-1950).. with 
oe pegmiticn oe the publisher, the American Society of Mechani , 29 W. 39th Aa 
ew 
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AMERICAN STANDARD CUT AND GROUND THREAD TAPS—8 


Spiral Pointed Hand Taps 


Carbon Steel—Cut Thread 
High-Speed Steel—Cut Thread 


















































BOTTOMING 


General Dimensions 





Threads per Inch 


Dimensions 








Carbon Steel — Length | Length Length | Diam- Size 


of eter of of 
NC NF NC NF cat Thre ad Square | Shank | Square 
UNC | UNF UNC | UNF A Cc D E 








e- 1 3&, % 0.141 | 0.110 


Me 0.194 | 0.152 
20 20 % 0.255 | 0.191 
18 18 ™ Ue 0.318 | 0.238 
16 : 16 . % 0.381 | 0.286 
14 14 is 1% 0.323 | 0.242 
13 13 he 0.367 | 0.275 












































All dimensions are given in inches. 


‘These teps are furnished in plug style; except that ground thread taps are not standard in L1 limit and 1/4 and 
5/16" are also standard in bottoming style in H3 limit only. 


All taps up to 3/8" inclusive have external center on thread end; sizes 7/16" and larger have internal 
eenter in thread end. 


Tolerances 





Tolerance 
Cut Ground 
Thread | Thread 
Plus or-Minus x. Xs 

¥% and *4, Plus or Minus %, xy, 
Length of Thread (B) ¥%to % incl.| Plus or Minus xy. 
Length of Square (C) | %to % incl.| Plus or Minus xX, % 

, %and Minus 0.004 0.0015 
Diameter of Shank (D)| 45  \ incl. Minus 0.005 | 0.0015 
Size of Square (E) %to % incl. Minus 0.004 0.004 

All dimensions are given in inches. 


Element Range Direction 








Length Overall (A) %to % incl. 























Extracted from American Standerd Taps—Cut and Ground Threads (ASA B6.4-1959), with the permissi f 
the American Society of Mechanical Engineers, 29 W. 30th St. New York 18. N. Y. ae Go eee. 
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Adjustable Diameter and Open 


er BALL BU S 








Precision Series ‘A’ and 
Low Cost Series ‘‘B'' BALL BUSHING 






‘é 







~a— > 


4 


Open BALL BUSHING 
for Zero Clearance on 
Supported Shafts 


The BALL Bearing for all your 


LINEAR 
MOTIONS 


ELIMINATE BINDING AND CHATTER 
SOLVE SLIDING LUBRICATION PROBLEMS rs on cepeabmepdp 2) tsps 8 
Ke) Te Ll 43 i LASTING ALIGNMENT problem by application of BALL BUSHINGS on guide rods, 


reciprocating shafts, push-pull actions, or for support of any 
mechanism that is moved or shifted in a straight line. 


Improve your product! Up-date your design and performance 
with Thomson BALL BUSHINGS! 


The various types cover a shaft diameter range of Ys" to 4”. 
Small sizes available in Stainless Steel. Write for literature 





Adjustable Diameter BALL BUSHING for Zero Clearance 


LOW FRICTION - ZERO SHAKE OR PLAY 


Also manufacturers of NYLINED 
Bearings ... Sleeve Bearings of 
DuPont NYLON 


and name of our representative in your city. 





THOMSON INDUSTRIES, Inc. 


Dept. G, MANHASSET, NEW YORK 


PROGRESSIVE MANUFACTURERS USE BALL BUSHINGS-A MAJOR IMPROVEMENT AT A MINOR COST 








(Continued from page 188) 
the quality of the guides which 
had to be equivalent to that of 
the machined counterparts. 

The Arwood Corporation, New 
York City, was asked to study the 
practicality of making the part by 
the investment-casting process. 
Through the close cooperation of 
Greer and Arwood engineers, an 
inexpensive, investment-cast pop- 
pet guide, employing type 4130 
steel, was designed and produced. 

In addition to the savings in 
machining time, these less costly 
guides met all other design re- 
quirements as to load-carrying ca- 
pacities. Arwood investment-cast 
guides are now used for all Greer 
check valves. 


Circle 592 on card at back of book 


Self-Aligning, Full-Floating 
Tap-Holder 


Tool-Flex releasing tap-holders 
manufactured by Burgmaster Cor- 
poration, Gardena, Calif., give pos- 
itive, full-floating drive while com- 
pensating for tap lead variations 
with the machine feed. The design 
is said to assure perfect follow-up 
and prevent tap breakage. Only 
five basic parts are used in the 
Tool-Flex holder: body, neoprene 
float, retainer ring, collet, and 
sleeve. Adjustment of the retainer 
ring varies the pressure on the neo- 
prene float to provide the amount 


Burgmaster “Tool-Flex” tap-holder 
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of floating action desired. Axial 
float is easily adjustable to best 
suit the requirements of a job. 
Full-floating of Tool-Flex holders 
corrects for both angular and 
parallel machine spindle misalign- 
ment and consequently saves time 
and eliminates the need for close 
setup alignment while producing 
clean tapper threads. 

Tool-Flex holders are stocked in 
a full range of standard sizes for 


immediate delivery. The complete 
line of holders includes drill and 
reamer holders with full range of 
adaptation for standard machine 
spindles and tool shanks, releasing 
and nonreleasing tap-holders, and 
Acme-threaded adjustable adapter 
shanks for multi-spindle setups. 
Special holders for boring ma- 
chines, etc. are made in any size 
to suit special requirements. 
Circle 593 on card at back of book 


Plasma-Flame Spray Gun that Applies Coatings of 
High-Melting-Point Materials 


A spray gun that utilizes the 
plasma-are principle to develop 
normal work temperatures of 
10,000 to 15,000 degrees F., and 
which will spray any material that 
can be melted without decompos- 
ing, has been brought out by the 
Metallizing Engineering Co., Inc., 
Westbury, L. I, N. Y. Designed 
for push-button operation in the 
user's own plant, this “Metco” 
plasma-flame spray gun provides a 
practical means of applying coat- 


ye as 
Fi 


grees); and many other oxides, 
borides, and carbides. 

Operating on inexpensive gases 
such as nitrogen and hydrogen, the 
cost of generating the heat is said 
to be about half that of an oxy- 
acetylene flame. Coating densities 
are easily controlled and approach 
98 per cent of theoretical perfec- 
tion. For example, 95 per cent 
dense tungsten and tungsten-car- 
bide coatings can be applied to any 
base material. Physical and metal- 


“Metco” plasma-flame spray gun developed to apply coatings 
of high-melting-point materials 


ings of high-melting-point mate- 
rials such as zirconium carbide 
(3540 degrees); tungsten (3370 de- 
grees) and tungsten carbide (2850 
degrees); zirconium boride (3000 
degrees) and zirconium oxide (2700 
degrees); niobium carbide (3900 de- 


lurgical properties include reduced 
porosity and improved bond and 
tensile strengths. 

Applications already used in- 
clude the spraying of rocket noz- 
zles and missile nose cones and 
other parts subject to thermal ex- 
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JONES & LAMSON 
MACHINE COMPANY 





960 
ebruary 4, 1 
ALL STREET JOURNAL, Thursday, : 
THE W 


——— TO COMBAT THE SERIOUS 





LOSS OF PROFIT 


ah LION 
— +O INDUSTRY CAUSED BY $10 BIL 


OF ECONOMICALLY oBs 


PRODU 
A TOP MACHINE TOO 
A REVOLUTIONARY LEASING 


| OUTLAY... 
REQUIRING NO CAPITAL 


TION... 
NO PURCHASE OPTION OR OBLIGA 


ATES... 
aT HALF OF TRADITIONAL LEASING F 


YABLE OUT OF 
AND WHICH IS TOTALLY PANTS 


we te tonne, te comer con wt single shift besia—only SU28 


“DROFITIVIT Ys padre ages ES ' 
the original 


wimry omy This announcement appeared in The Wall 
saaaalaas BS 2 Street Journal on February 4. Among industrial 


management people, it is one of the most talked- 
™ about announcements in recent years. 


THE CAUSE: 


The headline tells the story in brief. For complete 
details and a reprint of the full text of The Wail 
Street Journal advertisement, write or call today. 
And remember... The man who needs a machine 
tool is already paying for it. Now he can pay for 
it entirely out of increased profits earned through 
new high-productivity equipment under the no- 
capital-outlay PROFITIVITY LEASING PLAN.® 
Jones & Lamson Machine Company, 512 Clinton 
Street, Springfield, Vermont. 
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tremes including crucibles for high- 
melting-point materials. Use of 
inert gases eliminates flashback and 
explosion hazards. 

Circle 594 on card at back of book 


Stainless-Steel 
Gage-Blocks 


Gage-blocks of stainless steel 
have been developed by the 
DoALL Co., Des Plaines, Ill. They 
have a surface hardness of 68 to 70 
Rockwell C. This extremely hard 
surface extends over the edges in 
a burr-proof parabolic curve, thus 
assuring longer wear and freedom 
from nicks and burrs. 

In a series of tests four out of five 
regular steel blocks suffered dam- 
aging corrosion whereas only one 
out of five stainless-steel blocks 
showed any incipient rust or corro- 
sion. Although the tendency to- 


DoALL stainless-steel gage-blocks 


ward instability in gage-blocks is 
apparent in the first months 
after manufacture, neither shop- 
tested nor shelf-tested stainless- 
steel blocks showed any change in 
dimensions during the year. The 
5.75 coefficient of expansion of 
stainless-steel gage-blocks compares 
with a range in ferrous materials of 
from 5.5 for cast iron to as high as 
6.5 for some heat-treated tool 
steel. Therefore no troublesome 
temperature compensation is re- 
quired. 

Stainless-steel blocks wring to- 
gether readily and may be left 
wrung together indefinitely, thus 
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reducing preparation time when 
gaging setups are required because 
the combinations may be left intact. 
They have three times the wear re- 
sistance of regular steel blocks, 
showing one-millionth inch of wear 
after 600 wrings as compared with 
200 wrings for regular steel. 

Repeated impact of heavy spin- 
dle pressure which brinelled regu- 
lar steel had no effect on stainless- 
steel gage-blocks. These blocks are 
finished beyond the measuring 
range of surface roughness ana- 
lyzers—less than 1/10 micro-inch, 
They are uniformly dense and do 
not have minute surface pits or 
cavities that can interfere with 
comparator readings. 

Circle 595 on card at back of book 


Kit for Calibration 
of Optical Comparators 


Opto-Metric Tools, Inc., New 
York City, is offering a handy kit 
for use in the calibration of any 
make of optical comparator. The 
set consists of a 2- by 2-inch Leitz 
master stage micrometer and a 14- 
inch gage deep-etch comparator 
scale, safely packaged within a 
mahogany case. The stage mi- 
crometer carries sixteen gradua- 
tions in 0.100 inch and two refer- 
ence marks of 0.625-inch distance, 
all in two directions. 

The scale affords direct readings 
on the screen in 10, 20, and 
62 1/2 magnifications. 50 and 
31 1/4 magnifications are ob- 
tained by simple conversion. This 


set will readily check and correct 
the calibration (or magnification) 
of any comparator individually, or 
prove the uniformity of magnifica- 
tion between any number of dif- 
ferent comparators in the same 
shop. 
Circle 596 on card at back of book 


Buckeye Portable 
Air-Powered Saw 


Pneumatic saw with 5/8-inch arbor 
added to line of portable air- 
powered tools made by Buckeye 
Tools Corporation, Dayton, Ohio. 
Two models are available: No. 
74Z-147A (shown) for operation at 
4800 rpm to cut such nonferrous 
metals as aluminum, brass, and 
copper, as well as wood and plas- 
tics; and No. 74Z-145A for opera- 
tion at 6000 rpm with abrasive cut- 
off type wheels to cut masonry and 
certain ferrous materials. Maximum 
depth of cut for both models is 
1 1/2 inches. Each model weighs 


16 1/2 pounds, uses a blade 6 1/2 
inches in diameter and has the 
angle of cut controlled by a tilt 
table from 0 to 45 degrees. 

Circle 597 on card at back of book 


Ae 


Mahogany case, master stage micrometer and deep-etch comparator scale of 
calibration kit introduced by Opto-Metric Tools, Inc. 
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JONES & LAMSON 
“AUTOMATION” 


Numerical Control. 


What about numerical control: is it all it’s 
cracked up to be? The answer, in a word, is 
**yes’’. Here’s why. With numerical control, 
the big factor is flexibility. Tape or numerical 
programming can be employed economically 
for medium or small lot production, even down 
to single pieces. Accuracy is also increased. For 
instance, Jones and Lamson tape controlled 
positioning units hold tolerances of + .001 on 
applications for punching, drilling, boring or 
similar operations where point-to-point posi- 
tioning is mandatory. Machine set-up and 
change-over become primarily an office pro- 
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.: what's it worth? 


cedure. Numerical control of machining op- 
erations eliminates the need for cams, tem- 
plates, even prototype parts and special fix- 
tures. It results in greater machine utilization, 
and speeds actual machining. Lead time is 
reduced, and because human error is largely 
eliminated, accuracy is improved. 

Any way you look at it, numerical control 
has come of age. It’s being used more and 
more, simply because it produces better, at 
lower costs. For detailed information, write 
Jones & Lamson Machine Company, Dept. 
710, 512 Clinton Street, Springfield, Vermont. 


Thread & Form Grinders . Optical Comparators . 
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(Left) Mauser dial indicator and stand. (Right) Close-up of 
Mauser indicaior available from Scherr-Tumico 


Mauser Dial Indicators 


Scherr-Tumico, New York City, 
is introducing a line of Mauser 
dial indicators and indicator stand. 
Two indicator models are now 
available. One features direct read- 
ings in 0.00005 inch with a full 
dial range of 0.004 inch and 20-0- 
20 graduations. The other model 
has direct readings in 0.0005 inch 
with full dial range of 0.016 inch 
and 8-0-8 graduations. Both mod- 
els have a fine cam-lock adjust- 
ment for the zeroing of the indi- 
cator, which is shockproof. 

Graduations are sharp and easy 
to read from a light green back- 
ground. Possible damage to the 
indicator is prevented by an extra 
lift of 5/32 inch over the scale 
range. The mechanism is fully 
jeweled and shockproof. Tolerance 
is set by means of two red hands 
that are adjustable from the out- 
side. These indicators come in a 
transparent, unbreakable plastic 
case including a cable release. A 
large variety of contact tips is 
available from stock. 

The Mauser indicator stand is 
a companion to the new dial indi- 
cators. It has a 6-inch capacity 
with a hardened, ground and 
lapped steel table 2 1/2 inches in 
diameter which is specially shaped 
to accommodate odd pieces. A 
knurled ring provides a fine ad- 
justment of the vertical setting 
which can be instantly locked by 
a large out-of-the-way knob. The 
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Mauser tool stand has an over-all 
height of 10 1/2 inches and will 
accommodate all dial indicators 
with an 8-mm shank. 

Circle 598 on card at back of book 


Thriftmaster Adjustable 
Angular Drill Head 


Universal-joint type adjustable 
drill head with cartridge-style spin- 
dle construction made by Thrift- 
master Products Corporation, Lan- 


caster, Pa. Illustration shows a 
4-spindle, full-ball-bearing univer- 
sal-joint type adjustable drill head 
that taps four holes, each at a 4-de- 
gree angle with the vertical. The 
adjustable feature is a result of a 


special design adaptation of the re- 
cently developed Thriftmaster car- 
tridge type spindle construction. 
Using a different cartridge plate 
will permit minor changes in the 
center distance or the angle of the 
spindles. 
Circle 599 on card at back of book 


Lincoln Are Welder 


A 180-ampere arc welder de- 
signed to make the convenience of 
immediate arc-welding repair fa- 
cilities available in every metal- 
working area is announced by the 
Lincoln Electric Co., Cleveland, 
Ohio. Its cost makes it practical for 
even the smallest shops to do on- 
the-spot welding. Thus, the wasted 
travel and waiting time involved 
when outside repairs are made can 
be eliminated. 

The arc welder is designed espe- 
cially for convenience and versa- 
tility. Dial type control provides 
easy positive setting of the welder 
output over a wide amperage 
range. Electrodes from the smallest 
to the 3/16-inch size can be used 
to weld materials from 20-gage to 
1/2-inch or thicker plate. The 
welder is said to have unusually 
stable are characteristics and will 
weld mild steel, low-alloy steel, and 
18-8 type stainless steels. Opera- 


Arc welder for on-the-spot 
welding announced by the 
Lincoln Electric Co. 


tion on 220-volt, single-phase 
power supply combined with com- 
pact, lightweight construction per- 
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MACHINE TOOLS 


Brand-new! A tully automatic tracing lathe 


This new J & L Model 30 Fully Automatic 
Tracing Lathe combines a number of flexible 
designed features, and it’s competitively priced. 
The basic J & L ingredients of extra ruggedness 
and extreme precision are apparent through- 
out. (Note the unusual solidness of the tracing 
slide, for instance.) Specifically, it offers 
1. Fast and flexible set-ups which are extremely 
simple, and accessible to the operator, 
2. Compact and convenient controls for push- 
button programming of the automatic cycle, 
3. Automatic speed and feed changes during a 
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cut, 4. Work handling facilities that can be 
either automatic or manual (there’s plenty of 
room for chip disposal, too). 

In addition, this machine will accommodate 
any one of three different rear slides. It also 
offers a choice of two different headstocks. 
Moreover, the stylus and template are high 
and dry. 

Details and specifications are contained in 
our brochure No. 5810. Write for your copy. 
Jones & Lamson Machine Company, 512 
Clinton Street, Springfield, Vermont. 
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mits easy movement of the welder 
to the job when necessary. 

Other features of the new design 
include a voltage input adjustment 
to insure full output performance 
under all power-supply conditions. 
Permanent cable connections in- 
sure safe, trouble-free operation. 
The industrial type construction is 
weatherproofed. 

Circle 600 on card at back of book 


Cold-Heading Machine for 
Long Thin Parts 


A cold-heading machine de- 
signed for the mass production of 
long thin pins, lead wires, and 
similar parts used in the television, 
radio, and electronic industries has 
just been announced by REM 
Sales Inc., a subsidiary of the Rob- 
ert E. Morris Co., West Hartford, 
Conn. This machine, known as the 
Morris-Omega Special “0” is the 
first of its kind introduced in this 
country. It can handle wire from 
0.020 to 0.090 inch in diameter and 
produce headed parts up to 2 3/8 
inches in length at the rate of 60 
to 100 pieces per minute. Typical 
parts made by the machine are 


Morris-Omega cold-heading machine and 
typical parts produced 


shown in the lower view of the il- 
lustration. 

Standard features of this model 
include: carefully fitted, hardened- 
steel sliding members and many 
critical components of solid bronze; 
easy accessibility for fine adjust- 
ment of stroke, tool setting, feed, 
and cutoff; shear pins at critical 
points to prevent tool damage; and 
one-shot lubrication system. The 
machine is 41 by 20 by 40 inches 
high and is equipped with a 1 1/2- 
hp motor. 

Circle 601 on card at back of book 


Motorized Fixture for 
Form Grinding 


A compact, motorized fixture 
that enables through-feed or form- 
grinding operations to be efficiently 
performed on precision cylindrical 
parts with conventional surface 
grinders is now available from the 
Products Supply Co., Ferndale, 
Mich. This device (Fig. 1), called 
the “Mini-Grind” fixture, can be 
used for either production or tool- 
room operations. It utilizes a 
unique outside-diameter driving 
and adjustable roller clamping ar- 
rangement to assure concentricity 


and avoid the use of centers, 
chucking devices, or indicators. 
The fixture is especially adapted 
to the production of precision 
forms on cylindrical parts such as 
shown in Fig. 2, and will handle 
work from 0.005 to 3inches in 
diameter. Step or spherical diam- 
eters or tapers can easily be pro- 
duced on punches, valves, core- 
pins, or related types of production 
or toolroom parts of any material, 


= se 


or Fee 


<= 
= 


————— 


Fig. 2. Typical parts produced on sur- 
face grinder with fixture in Fig. 1 


Fig. 1. Mini-Grind fixture mounted on 


surface grinder 
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JONES & LAMSON 


OPTICAL COMPARATORS 


Two small holes in- 
spected at bottom of 
2%" deep hole. 


Carburization and 
grain structure easily 
checked at 50X. 


Sectioned specimen of 
fabric imbedded in 
rubber diaphragm. 


New reflection unit makes “tough’”’ inspections easy 


Now, users of J & L FC-14 and TC-14 
Optical Comparators can easily and accu- 
rately inspect cast materials, deep holes, and 
penetration of heat treat, and can make their 
over-all inspection operations more efficient 
than ever before. 

J & L’s new Normal Reflection Unit, shown 
here, is designed to produce the maximum 
amount of reflectivity, regardless of the surface 
finish of the part being inspected. This new 
unit gives brighter-than-lifelike images, with 
clean, razor-sharp definitions, without heat 
and without distortion. 


This revolutionary development makes it 
possible to inspect by reflection and by pro- 
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jection simultaneously. Reflection can be 
directed from above, below, or either side. 
Effective light is increased at least 55% by 
means of a spherical reflector, which concen- 
trates and redirects light into the optical 
system. 

With J & L’s True Telecentric Lens Sys- 
tem, depth of focus of up to .100’’ can be 
obtained. And the image does not change size 
during focusing! The entire unit, is externally 
mounted to isolate convected heat from the 
optical system. 

Write for free, illustrated folder LO-5918. 
Jones & Lamson Machine Company, 512 
Clinton Street, Springfield, Vermont. 


e Thread «Form Grinders ¢ Optical Comparators e 


Thread Tools 
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including soft metals and carbides. 
The fixture can be quickly changed 
over from one production part to 
another. 

The Mini-Grind fixture can be 
quickly adapted to through-feed 
outside-diameter grinding on sur- 
face grinders. It can also be in- 
stalled on internal grinders to per- 
form internal-grinding operations 
where absolute concentricity with 
the outside diameter of parts is 
required. 

The cylindrical part to be 
ground rests on a large-diameter, 
abrasive-surfaced drive wheel that 
is supported at both ends by super- 
precision, antifriction bearings. 
The drive wheel is direct-driven 
by a small gear-motor whose 
speed can be adjusted by a rheo- 
stat. The part is positioned on top 
of the drive wheel with a carbide 
rest blade at the back side and a 
nylon-faced roller on top. The 
roller has an adjustable-torsion, 
spring-loading device to provide 
the required clamping action on 
the part. The center line of the 
roller is at an angle to that of the 
drive cylinder, thus preventirg 


endwise movement of the part by 
holding it back against the carbide- 
faced ball end of an adjustable- 
screw stop while the work is being 
rotated by the drive wheel. 

To assure accurate, concentric 
grinding, an integral adjustable- 
spray coolant system and wiper 
are provided that keep the drive 
wheel free of metallic particles and 
dirt. A special coolant pump, tank, 
and filter unit for a wide variety 
of coolants is supplied with the 
fixture. A standard diamond tool 
can be mounted in the fixture to 
dress the grinding wheel. A crush- 
forming roll can also be installed 
in the fixture for dress-forming the 
wheel. 

The fixture weighs about 40 
pounds and is about 13 inches 
long, 9 1/2 inches wide, and 4 
inches high. The frame is made of 
special low-expansion aluminum 
alloy. Hardened-steel inserts in the 
base permit magnetic chucking of 
the fixture on machine work-tables. 
The fixture is contained in a 
wooden suitcase type box for easy 
storage and handling. 
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Numerical-Control System for 
High-Speed Punch Press 
A numerical-control system has 


been developed for a high-speed 
punch press by the Auerbach 


Auerbach numerical-control system 
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Electronics Corporation, Narbeth, 
Pa. The system features a high 
degree of flexibility with simpli- 
fied programming and operator 
control, made possible by building 
into the system logical decision- 
making elements such as are 
found in modern electronic com- 
puters. 

The press punches holes of var- 
ious sizes and shapes in linear bar 
stock and cuts finished pieces to 
the desired length. Information 
entered on a punched-paper tape 
tells the system the size of the de- 
sired piece and the number, type, 
and location of the holes. The sys- 
tem, through internal logic, deter- 
mines the sequence of operations. 
Thus only the part specifications 
are entered on the tape. 

Under control of the Auerbach 
system, a hydraulic positioning 
system on the press advances the 
stock a prescribed distance. The 
stock is then clamped and the 
punches operated, while the posi- 
tioning carriage moves out for the 


next feed stroke. All operations 
are fully interlocked for operator 
safety. Feed rates of up to 80 
inches per second are accommo- 
dated with high accuracy by a 
digital servo loop; special circuits 
automatically correct slight posi- 
tioning errors to prevent error ac- 
cumulation. 


Circle 603 on card at back of book 


PowerGrip Collet Actuator 


Model 3A collet actuator, a non- 
rotating air cylinder used to oper- 
ate collets, step chucks, and ex- 
panding mandrels on __ lathes, 
grinders, and boring machines an- 
nounced by PowerGrip, Inc., 
Rockfall, Conn. This actuator, 
shown mounted on a small preci- 


sion boring machine, provides uni- 
form, controlled holding pressure 
when machining or grinding pre- 
cision parts. A flow-control valve 
prevents draw-back of the work 
when the collet is closing. The hol- 
low draw tube permits work, tools, 
or coolant to be passed through 
the spindle. The actuator is 
mounted directly on the spindle, 
and does not require an adapter 
plate. Vibration is reduced to the 
minimum, since only the adapters 
and inner races of the bearings 
rotate, 
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Buckeye Screwdriver and 
Nut-Runner Tools 


One of a twenty-four-member 
family of 90-degree angle-head re- 
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Turning out Precision Class 3 Gears is almost second nature 
to Eclipse-Pioneer. These are the gears that go into their 
famous directional gyros for aircraft and missiles. Tooth-to- 
tooth error, .0002’’. Total composite error, .0003”’. 


The first S & F Tester bought by Eclipse-Pioneer four 
years ago told them what they wanted: no other 
gear checker was so accurate, so easy to use. 


So they kept buying them. For floor after floor. 
Section after section. Year after year. Now, 56 

S &F Testers act as guardians of precision all over 
the plant—assurance that Eclipse-Pioneer gears 
teally hold to the tolerances called for. 


Would you like to be assured that the gears you 
make—or buy—are as accurate as they’re supposed 
to be? Check them on an S & F—guaranteed to 
repeat within .00001’’—as 359 plants now do. 


Ask us to send you the name of a nearby user. Better still, 
may we demonstrate the S & F for you? 


EC URT ORBAN \ 


COMPANY, INC. 
42 Exchange Place, Jersey City 2, N. J. 
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versible screwdrivers and _nut- 
runners added to the line of port- 
able air-powered tools available 
from the Buckeye Tools Corpora- 
tion, Dayton, Ohio. Four basic 
models operating at speeds of 
1750, 1000, 700, and 500 rpm ex- 
pand to a large group with the 
choice of two throttle types (lever 
and lock button) and three dif- 
ferent spindles (1/4-inch and 3/8- 
inch square and 1/4-inch female 
hexagonal). The right-angle heads 
provide for close-quarter operation 
under power, while the reversible 
feature permits fastening or loosen- 
ing with the same tool. Conversion 
from nut-runner to screwdriver is 
readily accomplished by exchang- 
ing the work-spindles. The rated 
capacity of all models is 1/4 inch, 
and the weight is from 21/8 to 
21/4 pounds. Maximum head 
length is 115/8 inches. The air- 
motor develops ample power for 
job applications within the rated 
capacity. A working air pressure of 
90 to 100 psi and 1/4-inch inside- 
diameter hose are recommended. 
Circle 605 on card at back of book 


MP Thread-Cutting Tools 


The Acme Tool Corporation, 
New York City, is introducing MP 
thread-cutting tools designed for 
cutting all conventional metric, 
Whitworth, SAE, trapezoidal, and 
Acme pitches. Tools for pitches not 
so generally used can also be 
made. These tools are of the circu- 
lar forming-cutter type. They ma- 
chine both sides of a thread simul- 


taneously. The shavings or chips 
are released separately from the 
two sides of the thread without 
meeting and interfering with the 
forming of the thread. When the 
circular forming tool or cutting disc 
reaches the bottom of the thread it 
removes all the burrs from the 
outer diameter of the thread, giving 
an accurately formed thread hav- 
ing a fine finish. 

The cutting discs are made from 
high-speed steel selected to suit 
the work to be threaded or from 
carbide of any grade required for 
tough or unusual threading jobs. 
The cutting discs are easily sharp- 
ened with the aid of a gage which 
assures the maintenance of the 
original cutting angle. A position- 
ing gage facilitates accurate reset- 
ting of the cutter. 

In the case of an external thread, 
the tool, Fig. 1, is carried by an MP 
holder so designed that it is pos- 
sible to adjust it without any pre- 
liminary calculation of the slope to 
be given the cutting disc for the 
desired pitch. It is sufficient to 
shift a slider on the shank into reg- 
istry with the mark defining the de- 
sired angle of inclination and to 
lock it in position. An unskilled 
workman may then cut threads 
without any further operation. 

For cutting an internal thread, a 
different MP holder, Fig. 2, carries 
the cutting disc which has a nega- 
tive outline. The adjustment is ob- 
tained quite as easily by bringing 
an index mark into registry with 
the selected indication on a scale- 
carrying ring. The adjustment 
range for both internal and ex- 


ternal cutting tools provides for 
cutting both right- and left-hand 
threads, 

Circle 606 on card at back of book 


*“Quick-Set” Precision Vise 


Precisely calibrated and easily 
set twin-micrometer adjusted vise 
capable of fast, accurate location 
of work for drilling and reaming 
operations. This “Quick-Set” vise, 
made by Zanger Machine Co., 


Brooklyn, N. Y., provides direct- 
reading calibrations for precise op- 
eration by semiskilled labor. It can 
be readily fastened to a reference 
base such as a drill-press table. 
Once fastened, the release of the 
locking mechanism permits mi- 
crometer adjustment of the work 
to any desired position. Each mi- 
crometer adjustment operates in- 
dependently. This vise has been 
used for work in which the toler- 
ances exceeded plus or minus 
0.0005 inch. Capacity is 2 1/2 by 
13 inches. 
Circle 607 on card at back of book 


Fig. 1. (Left) View of rear face of MP external thread-cutting tool and Fig. 2. (Right) 
MP tool for cutting internal thread introduced by Acme Tool Corporation 
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all Grand Rapids precision tool 
room type hydraulic feed surface 
grinders now available with 
automated cut-out after 


pre-set stock removal 


Plus other features, too, such as: Rugged, one-piece 
column and base casting « Greased-for-life precision ball 
bearing spindle + Instantly variable hydraulic table speed 
- Variable speed hydraulic cross feed and continuous cross 
feed + Powered vertical movement of wheel head. 


A note on your letterhead will bring full details 


GALLE AW GALLMEYER & LIVINGSTON CO. 


a LIVIN 


305 Straight Ave., S.W. Grand Rapids, Michigan 
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Hammond Oscillating-Spindle Electrolytic Grinder 


Hammond Machinery Builders, 
Inc., Kalamazoo, Mich., have an- 
nounced a Model EG-10 oscillat- 
ing-spindle electrolytic grinder 
which is similar to its earlier 
Model SCE-6 but has a larger 
wheel and table for handling 
larger work. The table size is 12 
by 29 inches, including wings. It 
can be tilted with a handwheel 
from 10 degrees above to 22 de- 
grees below horizontal with no 
movement toward the wheel. The 
table has replaceable wear plates 
and two standard 5/8-inch tee 
slots. The wings support offset 
tools and are pushed out of the 
way should the wheel stroke be 
increased. 

The table structure is mounted 
on ball-bearing ways and is fed 
in by an air cylinder unit which 
includes pressure gage, solenoid 
valve, filtering, and lubricating 
equipment. The amount of table 
infeed and stock removed from 
the work is controlled by a mi- 
crometer screw (calibrated to 
0.001 inch) and a micro switch 
which automatically retracts the 
table. The infeed is started by a 


Oscillating-spindle electrolytic grinder brought out by 
Hammond Machinery Builders, Inc. 
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push-button and can be reversed 
at any point by another push- 
button. 

The tilting table is 3 inches be- 
low the center line of the wheel. 
If more vertical space is required, 
for fixturing, for instance, the ta- 
ble top can be lowered to 6 inches 
below the wheel center line. In 
this case the tilting mechanism is 
removed and the table top is 
mounted on a lower surface. 

The spindle carries a 10-inch- 
diameter wheel and is built for 
smooth operation with pre-loaded 
duplex bearings and dynamic bal- 
ancing. The nose is tapered for 
true wheel-flange mounting. The 
spindle oscillates on tapered roller 
bearings and has a variable stroke 
length of 0 to 1 1/2 inches. The 
stroke frequency has a range of 0 
to 100 per minute. The spindle as- 
sembly is insulated from the ma- 
chine and has a 600-ampere ca- 
pacity power pickup. 

Corrosion protection is provided 
throughout. Rotating shafts are 
mounted in double-sealed ball 
bearings. Wheel flange and table 
parts exposed to the electrolyte 


are nickel-coated. The hood, 
“MistKolector,” and _ electrolyte 
tank are plastic-coated. Fog is re- 
moved by a built-in Hammond 
MistKolector and the electrolyte 
is continuously filtered. 

Standard equipment includes: 
adjustable light fixture; one Model 
VJSNE hand-operated, quick-act- 
ing vise; one Model GSE com- 
pound protractor; built-in Mibst- 
Kolector; 25-gallon electrolyte tank 
and pump unit with filter; auto- 
matic table with complete air- 
cylinder equipment; magnetic 
controls; push-button station; and 
110-volt control circuit. The equip- 
ment also includes a 2-hp, 220/ 
440-volt or 550-volt, 3-phase, 60- 
cycle, TEFC, BB motor which has 
a speed of 1750 rpm. A JIC or 50- 
cycle motor is also available at 
extra cost. Spindle speed is 2150 
rpm. The grinder requires a floor 
space 40 by 56 inches and weighs 
1450 pounds. 


Circle 608 on card at back of book 


Lamb Storage-Feeder Unit 


A storage-feeder unit with a ca- 
pacity for handling up to 12,000 
parts has been announced by F. 


Storage-feeder unit for automated parts-handling systems 
announced by F. Jos. Lamb Co. 
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Jos. Lamb Co., Detroit, Mich. This 
unit is designed to bank as well as 
feed parts in automatic parts-han- 
dling installations. It maintains in- 
storage part orientation giving 
first-in-first-out part-sequence con- 
trol. 

Standard units (floor or over- 
head suspended models) are com- 
prised of from one to six storage 
decks which can be arranged to 
handle one or several different 
parts simultaneously. Each deck 
is a spiral track that can be wound 
into single- or multiple-part lanes. 
Parts enter at the outer diameter 
of the deck, then travel through 
the spiral course to the center 
where they are discharged to the 
next lower deck or to processing. 

The spiral track is made of hard- 
ened and polished spring-steel 
side and ride rails which mini- 
mize friction and _part-nicking. 
Part motivation is provided by 
double-row nylon brushes §at- 
tached to wiper arms. The arms 
(usually six per deck) are mounted 
on the center shaft that is driven 
by a fractional horsepower motor 
and speed reducer located at the 
base of the unit. 

Input storage and output feed 
rate are adjustable up to 6000 
parts per hour through pulley 
changes. The units are self-clean- 
ing. Unit enclosure and drip pan 
are available as optional features. 
Frame construction is welded 
angle-iron. The units occupy a 
minimum floor area equal to the 
square of the deck diameter which 
is available in sizes from 40 to 72 
inches. 
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Pope Custom-Built Motor 


Precision, custom-built motor 
available in NEMA frame sizes in- 
troduced by Pope Machinery Cor- 
poration, Haverhill, Mass. De- 
signed for applications where a 
precision drive is a necessity, these 
motors are dynamically balanced 
to 25 millionths inch (0.000025 
inch) amplitude of vibration. Maxi- 
mum shaft runout is 50 millionths 
of an inch (0.000050 inch). These 
motors are available in 1 to 20 hp 
with speeds from 900 to 3600 rpm, 
and with straight or tapered noses. 
Permanently pre-loaded, double- 
row cylindrical roller bearings with 


MACHINERY, March, 1960 


tapered bores are mounted at the 
shaft-extension end of the one- 
piece integral casting that forms 
the motor housing and base. The 
rear housing for the bearings lo- 
cates permanently pre-loaded, an- 
gular-contact bearings close to the 
rotor. This housing and extra-large 
shaft and bearings provide the ex- 
treme rigidity required for a super- 
precision motor. The grinding ap- 
plication here illustrated shows a 
Pope balancing type wheel holder 
in which provision has been made 
in the base for the mounting of a 
wheel guard. 
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Du Mont Oscilloscope 


High-speed Du Mont oscillo- 
scope, Model 425, which can be 
read directly in numbers by fac- 
tory or production-line workers. 
This equipment, developed by the 
Allen B. Du Mont Laboratories, 


Inc., Clifton, N. J., has a digital 
readout system operated by joy- 
stick controls and thumb-wheel in- 
dicators. It is designed to facilitate 
direct-number readings from the 
front panel of the instrument while 
eliminating the possibility of hu- 


man error through mathematical 
miscomputation. The readout sys- 
tem not only allows untrained per- 
sonnel to use the equipment with 
repeatable and unprecedented ac- 
curacy, but is said to broaden the 
field of application so that the os- 
cilloscope can be tied-in directly 
with computers, recorders, printers, 
punch-card machines, and_ other 
data- and _ information-gathering 
sources, The first commercial oscil- 
loscope to feature modular con- 
struction, it contains five separate 
chassis, all separately interchange- 
able. 
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“Strainline’”’ Photoelastic 
Strain Compass 


Unique photoelastic device, de- 
signed to provide instantaneous 
visual indication of principal strain 


and stress directions at desired 
points on a test surface announced 
by the Electronics and Instrumen- 
tation Division of Baldwin-Lima- 
Hamilton Corporation, Waltham, 
Mass. Called the B-L-H “Strain- 
line” photoelastic strain compass, 
this device permits complete and 
accurate strain-direction informa- 
tion with a single Strainline com- 
pass, eliminating the need for 
computation and interpretation of 
multiple-unit installations. No elec- 
trical or mechanical magnifiers are 
necessary. Strainline compasses in- 
dicate principal stress direction of 
both static and dynamic strains 
and in certain cases may be used 
for stress-ratio determination. They 
are available in two types: Type 
C-37-10 with effective gage diam- 
eters of 3/8 inch and Type C-100- 
10 with a l-inch gage diameter. 
Circle 612 on card at back of book 
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The Complete P&W Jig Borer Line... 
includes the right machine for every requirement. 
Machines mg the End Measure System in- 
clude: the No. 114B with 12” x 24” table, the No. 
2A with 22” x 44” table, and the No. 3B with 24” 
x 54” table. Electrolimit Jig Borers, ultimate in 
precision plus productivity, include: the No. 1E 
with 12” x 24” and 12” x 42” tables, the No. 2E 
with 22” x 44” table, the No. 3E with 28” x 56” 
table, and the No. 4E with 36” x 72” table. 
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ASSURED... 


When“... ANYTHING LESS THAN THE BEST IS 
JUST NOT GOOD ENOUGH!” 


Pratt & Whitney Jig Borers 


Producing ultra-precision tools, dies, and experi- 
mental or prototype parts for the leading automo- 
tive and aircraft companies, Schwartz Boring Com- 
pany, Incorporated, of Detroit, Michigan, has built 
its reputation on accuracy. A company spokesman 
states, “Accuracy and precision have made us, and 
anything less than the best in equipment to give us 
that accuracy is just not good enough.” As a result, 
Schwartz standardized on Pratt & Whitney Jig 
Borers several years ago and now owns 17 End 
Measure and Electrolimit machines. While Schwartz 
believes that one competitive machine has an initial 
accuracy comparable to that of the P&W Jig Borer, 
they state that the P&W machines maintain this 


The Exclusive P&W ELECTROLIMIT Measuring System... 
is fast and easy to use and provides settings accurate to 
.0001”! As shown in the diagram, basic 1” spacings are ob- 
tained from the master bar using an electromagnetic head. 
Since there is no physical contact with the master bar, there 
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high initial accuracy almost indefinitely and have a 
superior measuring system. Faster and easier to 
operate, they keep costs to a minimum. As Schwartz 
puts it, “We get more precision for the dollar!” 


If dependable high accuracy is important in your 
operations, you — like the Schwartz Boring Com- 
pany — will find that a Pratt & Whitney Jig Borer 
is your first choice for precision plus productivity. 
Both End Measure and Electrolimit types are pro- 
duced in complete lines for every work size. For com- 
plete information, call the P&W Branch in your 
area — or write direct, outlining your requirements. 


PRATT & WHITNEY COMPANY, INC., 
12 Charter Oak Boulevard, West Hartford, Connecticut. 
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is no wear and the initial .0001” accuracy is maintained in- 
definitely! Fractional-inch settings are provided by a high- 
precision micrometer. Two completely independent measur- 
ing units control longitudinal and transverse settings. Con- 
trol for both are located for maximum operator convenience. 


se 


PRATT & WHITNEY 
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NEW CATALOGUES 





e Yours for the asking 


Machine Shop 


Omaha Steel Works, Omaha, Neb. 
Catalogue describing a facility for pro- 
duction machining, job shop machin- 
ing, and machining of special parts and 
equipment. Turning and other lathe 
work, boring and drilling, grinding, 
shaping, and planing are described. 


Circle Item 501 on Inquiry Card 


Metal Shapes 


Van Huffel Tube Corporation, War- 
ren, Ohio. Catalogue OS-1059 illus- 
trating over 500 roller die, cold-formed 
metal shapes and tubing for which 
rolls and dies are on hand, thus elim- 
inating tooling costs to the purchaser 
of any of the shapes illustrated. 


Circle Item 502 on Inquiry Card 


Heat-Treating 


Omaha Steel Works, Omaha, Neb. 
Catalogue showing a complete heat- 
treating process from annealing, 
normalizing, stress relieving, harden- 
ing, tempering, etc., to solution and 
precipitation hardening. Hardness, 
tension, and X-ray tests are described. 


Circle Item 503 on Inquiry Card 


Grinding 


Sunnen Products Co., St. Louis, Mo. 
Booklet listing steps required to 
“ready” 1958 and older automotive 
engines for grinding crankshaft journals 
with Sunnen equipment. Copies are 
available to owners of Sunnen port- 
able crankshaft grinding equipment. 


Circle Item 504 on Inquiry Card 


Thread Grinding 


Jones & Lamson Machine Co., 
Springfield, Vt. Circular presenting the 
Model F automatic thread-grinding 
machine specifically designed for high 
production of standard taps. It has a 
wide range of work speeds for effec- 
tive grinding of all taps. 


Circle Item 505 on Inquiry Card 
Lease Plan 


Jones & Lamson Machine Co., 
Springfield, Vt. Brochure describing a 
new approach to leasing arrangements 
for machine tools. Significant features 
are: no security deposits or down pay- 
ments of any kind, and finance charges 
at low bank rates. 


Circle Item 506 on Inquiry Card 
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Drill Unit 


Hartford Special Machinery Co., 
Hartford, Conn. Circular presenting a 
new Model 17-400 air hydraulic drill 
unit. Designed as a “building block” 
component for assembly into automatic 
machines custom-engineered to meet 
specific production requirements. 

Circle Item 507 on Inquiry Card 


Aluminum Fasteners 


Reynolds Metals Co., Richmond, 
Va. Handbook describing ways to me- 
chanically join aluminum parts. Ques- 
tions about mechanical fastening 
methods for aluminum are answered. 
It is available on letterhead request 
from Reynolds Metals Co., Dept. PRD- 
28, Richmond 18, Va. 


Hand Torches 


Air Reduction Sales Co., New York 
City. Catalogue (Form ADC 702E) 
on its line of gas-welding and cutting 
hand torches, outfits, tips, and acces- 
sories. The complete group of equip- 
ment is covered in detail with general 
descriptions, features, etc. 


Circle Item 508 on Inquiry Card 


Tools for Turret Lathes 


Dimension Products, Culver City, 
Calif. Catalogue sheet on the com- 
pany’s “Tru-Grip” tools for automatic 
screw machines and turret lathes. Now 
in production are the Tru-Grip tool- 
holder, drill and facer, ball-bearing 
stock stop, etc. 


Circle Item 509 on Inquiry Card 
Die-Sinking 


Easco Products, Inc., Ypsilanti, Mich. 
Circular (R101) on rapid sinking of 
die cavities and odd-shaped holes in 
any metal by a new cutting method. It 
is a two-step process—high-speed 
roughing and finishing with a spark- 
erosion tool. 


Circle Item 510 on Inquiry Card 
Superalloys 


Metals Division, Kelsey-Hayes Co., 
New Hartford, N. Y. Booklet describ- 
ing how the company produces super- 
alloys by vacuum induction melting. 
These superalloys include a wide range 
of steels, pure elements, and alloys 
for critical applications. 


Circle Item 511 on Inquiry Card 
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Sheet-Metal Contract Facilities 


Lyon Metal Products, Inc., Aurora, 
Ill. Brochure describing the company’s 
facilities for all kinds of sheet-metal 
contract work. The book illustrates 
production facilities and shows many 
samples of its varied work, such as 
slitting, shearing, etc. 


Circle Item 512 on Inquiry Card 


Gage-Blocks 


DoALL Co., Des Plaines, Ill. Cat- 
alogue sheet describing stainless-steel 
gage-blocks, giving full information 
about the available sets, grades, and 
prices, always ready to use without 
greasing and degreasing, only normal 
cleanliness being required. 


Circle Item 513 on Inquiry Card 


Investment Castings 


Casting Engineers Inc., Chicago, Ill. 
Brochure presenting design and pur- 
chasing information for both conven- 
tional investment castings and Mini- 
cast precision parts. It discusses both 
processes in terms of design considera- 
tions, castable metals, etc. 


Circle Item 514 on Inquiry Card 


Drill Presses 


Walker-Turner Division, Rockwell 
Mfg. Co., Pittsburgh, Pa. Bulletin on 
W-T 15-inch drill presses. With 
4 5/16-inch spindle travel, they com- 
bine ruggedness and accuracy of pro- 
duction machines with versatility and 
ease-of-operation of utility drill presses. 


Circle Item 515 on Inquiry Card 


Air Gage 


Dearborn Gage Co., Air Gage Divi- 
sion, Garden City, Mich. Catalogue 
containing specifications on a line of 
Dearbornaire precision air-gaging in- 
struments, elements, and related ac- 
cessory equipment in a wide range of 
sizes. 


Circle Item 516 on Inquiry Card 


Counter and Feed System 


Landis Tool Co., Waynesboro, Pa. 
Brochure giving information on the 
company’s “Size Finder,” a counter 
available on its plain grinders for 
grinding small to medium lots of mul- 
tiple-diameter shafts. Featured is the 
“Microfeed” wheel feed system. 


Circle Item 517 on Inquiry Card 


e Yours for the asking. . . . Use postcard inside back cover 


High-Speed Band Saws 


DoALL Co., Des Plaines, Ill. Cat- 
alogue describing the Zephyr line of 
high-tool-velocity band machines. Ap- 
plications, design details, specifica- 
tions, and attachments are covered. 
These are band machines with 36-inch 
throats and 20-inch work height. 


Circle Item 518 on Inquiry Card 


Screw-Thread Cutting Apparatus 


Acme Tool Corporation, New York 
City. Folder describing MP  screw- 
thread cutting apparatus (internal and 
external types). Accurate setting of 
the tilt of the cutting tool is carried 
out accurately and easily. Dimensions 
and illustrations are provided. 


Circle Item 519 on Inquiry Card 


Die Protection 


Micro Switch, a division of Minne- 
apolis-Honeywell Regulator Co., Free- 
port, Ill. Series of five catalogue 
sheets, entitled “ ‘How to’ ideas for die 
protection,” describing practical, low- 
cost ways for protecting expensive 
machine tool dies. 


Circle Item 520 on Inquiry Card 


Ball Bushings 


Thomson Industries, Inc., Manhas- 
set, N. Y. Catalogue No. 4, describ- 
ing a line of ball bushings with un- 
limited travel friction and free linear 
motion. These bushings have lasting 
precision alignment, zero shake or 
play, with no binding or chatter. 


Circle Item 521 on Inquiry Card 


Micro-Drilling 


Dumore Co., Racine, Wis. “How To” 
manual MD 85 telling about the prob- 
lems, practices, techniques, and equip- 
ment for micro-drilling holes from 
001 to .020 inch diameter. Illustrated 
data includes list of sources for all 
related equipment needed. 


Circle Item 522 on Inquiry Card 


Induction Heating Equipment 


Induction Heating Corporation, 
Brooklyn, N. Y. Booklet giving facts 
on “Ther-Monic”  induction-heating 
equipment for hardening, brazing, 
soldering, forging, annealing, melting, 
sintering, shrink fitting, welding, re- 
fining, etc. 


Circle Item 523 on Inquiry Card 
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Note how this Barnesdril Magnetic Separator is 
mounted in the coolant tank of a rotary surface grinder. 


Compact installation of a Barnesdril Kleenall Com- 
bination Filter and Separator on a double disc grinder. 





BARNESDRIL 


FILTRATION UNITS. 


HERE’S WHY 


BARNESDRIL 
COOLANT CLEANING 
EQUIPMENT DOES 
A BETTER JOB... 

AND AT 


For Grinding, Honing, Gear-Cutting . . . or any similar operation 
requiring an abundant supply of clean, grit-free coolant . . . your best 
bet is a BarnesdriL Unit for automatic sludge removal. Here’s why... 
Compact Design 

requires less floor space . . . often permits installation of BarnesdriL 

Units in the machines’ outside coolant tank. 

No Jets, Tubes, or Screens to Clog 

and impair cleaning efficiency. And, the BarnesdriL gentle action 

system prevents particles from being forced through the filter. 
Low-Cost Filter Fabrics 


actually increase in efficiency as swarf builds up on the filter media, 
which accounts for the low consumption of fabric on BarnesdriL 
Filters. Our laboratory technicians will select the correct filter fabric 
for your job application. 


Powerful Magnetic Field 


For every 5 g.p.m. coolant capacity, BarnesdriL Separators pack 
eight pounds of permanent Alnico magnets — the strongest magnetic 
attraction possible. 


Three Models in a Wide Range of Capacities 


BarnesdriL Kleenall Filters, Combination Magnetic and Fabric 
Filters, and Magnetic Separators range in capacity from 1% to 120 
gallons per minute. Specially engineered Central Systems are also 
available! 


WRITE FOR KLEENALL BULLETIN 
100 TODAY! 





Honing Machines / Production Units / Filtration Units / Drilling Machines 


BARNES DRILL CO. 


820 Chestnut Street e Rockford, Illinois 
DETROIT OFFICE — 13121 Puritan Avenue 
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KINATROL 


e Yours for the asking. . . . Use postcard inside back cover 


Drilling and Tapping Machine 


Burgmaster Corporation, Gardena, 
Calif. Bulletin describing the Burgmas- 
ter bench model six-spindle turret 
drilling and tapping machine, includ- 
ing specifications and accessory equip- 
ment that is available to adapt the ma- 
chine to a wide range of work. 


Circle Item 524 on Inquiry Card 


Flexible Couplings 


Thomas Flexible Coupling Co., War- 
ren, Pa. Catalogue No. 60 on flexible 
couplings for maintenance-free power 
transmission. Advantages of these 
couplings under load and misalignment 
are shown. These are: freedom from 
backlash, free end float, etc. 


Circle Item 525 on Inquiry Card 


Coupling 

General Electric Co., Schenectady, 
N. Y. Bulletin GEA-6885 containing 
extensive information on the com- 
pany’s Kinatrol line of eddy-current 
coupling adjustable-speed drives for 5 
to 100 hp. Cross sections, drawings, 
and charts are included. 


Circle Item 526 on Inquiry Card 


Belt Drives 


R. & J. Dick Co., Inc., Totowa, N. J. 
Catalogue No. DTE-1 on the selec- 
tion, design, installation, etc., of 
timing belt drives. Typical uses de- 
scribed range from electric typewriters 
to high-torque applications in driving 
heavy industrial equipment. 


Circle Item 527 on Inquiry Card 


Hose-Fittings Finder 


Parker-Hannifin Corporation, Cleve- 
land, Ohio. Bulletin 4406B1, contain- 
ing information for selection of in- 
dustrial hose and fittings in regard to 
hydraulic pressures and other condi- 
tions. Five types of re-usable fittings 
are illustrated. 


Circle Item 528 on Inquiry Card 


Live Centers 


Sturdimatic Tool Co., Detroit, Mich. 
Catalogue on “Engineered” live cen- 
ters. It gives specifications and new 
prices of the standards, which are made 
with Morse taper, and includes three 
types of specials. Over forty other spe- 
cials are illustrated. 


Circle Item 529 on Inquiry Card 


4, SR PE 


Precision Tools 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. Brochure discussing “Cir- 
cuit-Stak” “sandwich” type hydraulic 
valves, rotary-geared pumps, No. 5 
plain grinding machine, Model A tur- 
ret drilling machines, and No. 2 auto- 
matic forming and cutting-off machine. 


Circle Item 530 on Inquiry Card 


Blast-Cleaning Machine 


Pangborn Corporation, Hagerstown, 
Md. Bulletin No. 805 describing the 
push-button-controlled LK and LM 
Rotoblast table-rooms designed to 
clean various-sized pieces ranging from 
small parts to castings up to 10 feet 
wide and weighing as much as 6 tons. 


Circle Item 531 on Inquiry Card 


General Catalogue 


Chicago Tool & Engineering Co., 
Chicago, Ill. Catalogue No. P100, 
presenting more than seventy items, 
including Palmgren drill-press vises, 
angle vises, milling-machine vises, pro- 
duction vises, air vises, adjustable 
angle plates, etc. 


Circle Item 532 on Inquiry Card 


Lubrication 


Alpha-Molykote Corporation, Stam- 
ford, Conn. Bulletin 121, concerning 
Molykote lubricant-selector chart, with 
tables about temperature, environment, 
method of application, common ma- 
terials, and recommendations for 
various parts and operations. 


Circle Item 533 on Inquiry Card 


Electroforming 


Allied Research & Engineering Divi- 
sion, Allied Record Mfg. Co., Los An- 
geles, Calif. Handbook with charts and 
technical information on electroform- 
ing, the process of building a struc- 
tural part by electro-deposition, used 
in radar, etc. 


Circle Item 534 on Inquiry Card 


Furnace Brazing Techniques 


Electric Furnace Co., Salem, Ohio. 
Bulletin No. 592 describing the ad- 
vantages, design, materials, brazing 
medium, supporting fixtures, protec- 
tive atmospheres, and temperatures for 
furnace brazing. It includes diagrams 
of typical assemblies. 


Circle Item 535 on Inquiry Card 
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With the sure, careful touch of an experienced hand, veteran 
CTW heat-treat man hoists 72” broach from a vertical furnace. 


SERRATION 
CUTTING BROACH 





SPIRAL 
SPLINE BROACH 


INVOLUTE SPLINE 
SHELL-TYPE BROACH 


Care in the creation of Continental 
Broaches takes precision manufac- 


turing a step beyond the exactness 
of quality control. Thirty years of 
broachmaking—designing and pro- 
ducing thousands of standard und 
custom-made broaches—assures un- 
matched efficiency and performance 
from CTW Broaches. 


Find out how Continental’s experi- 
ence in broach engineering, modern 
heat treat methods and cost-saving 
production processes can cut down- 
time and increase output in your 
operation. Call your local Ex-Cell-O 
representative, or contact Ex-Cell-O 
Detroit; in Canada, Colonial Tool 


Co., Ltd., Windsor. 





ONTineNtal tect, 


DIVISION OF 


EX: CELL 0 


CORPORATION 
DETROIT 32, MICHIGAN 


FACING BROACH 


CARBIDE-TIPPED BROACH SECTIONS 
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e Yours for the asking 


Moving Metal 


Commercial Shearing & Stamping 
Co., Youngstown, Ohio. Bulletin 900- 
P5 on stamping, upset forging, roto- 
forming, and other finishing processes. 
It describes cost-saving metal com- 
ponents for construction and fabricated 
products, etc. 


Circle Item 536 on Inquiry Card 


Tooling 

Valenite Metals, Royal Oak, Mich. 
Catalogue explaining how “V.B.U.” 
system speeds production on complex 
multiple-point and multiple-diameter 
tooling. Lists a complete range of styles 
and sizes, including positive, neutral, 
and negative rakes. 


Circle Item 537 on Inquiry Card 


Roller Bearings 


Hoover Ball & Bearing Co., Ann 
Arbor, Mich. Bulletin No. 113, fea- 
turing spherical roller bearings with 
“Super Finish” rollers and raceways. 
They have machined bronze retainers, 
cylindrical or tapered bores, and side 
guide flanges. They are in five series. 


Circle Item 538 on Inquiry Card 


Furnace Brazing 


General Electric Co., Schenectady, 
N. Y. Bulletin GEA-3193C, a re-re- 
lease on electric-furnace brazing. It 
covers such subjects as the where and 
why of furnace brazing, how to.remove 
copper from steel after brazing, appli- 
cation of brazing, etc. 


Circle Item 539 on Inquiry Card 


Bronze Alloys 


Renewal Service Inc., Philadelphia, 
Pa. Brochure compiling the chemical 
and physical specifications of twenty- 
nine cast-bronze alloys most widely 
used in sleeve bearings and bushings. 
A chart indicates the compressive 
strengths of selected alloys. 


Circle Item 540 on Inquiry Card 


Cylinders 


Allenair Corporation, Mineola, N. Y. 
Catalogue on two single-acting cylin- 
ders featuring a three-way solenoid 
valve built into the rear head. Model 
AVSA is designed for gravity or air 
return and Model AVSR features an 
internal spring to return the rod. 


Circle Item 541 on Inquiry Card 


. . . . Use postcard inside back cover 


Tubing 


Allegheny Ludlum Steel Corpora- 
tion, Pittsburgh, Pa. Booklet on stain- 
less-steel tubing, giving details on 
sizes, grades, design data, corrosion 
resistance, and other information valu- 
able to those interested in both 
welded and seamless tubing. 


Circle Item 542 on Inquiry Card 


Metal Forming 


Lodge & Shipley Co., Cincinnati, 
Ohio. Bulletin F326, describing the 
company’s No. 12 vertical “Floturn,” 
and the “Multi-Flo-Reform” process, 
which gives higher quality parts, 
shorter lead time, greater parts uni- 
formity, and short-run practicality. 


Circle Item 543 on Inquiry Card 


Special Steel 


Latrobe Steel Co., Latrobe, Pa. Bul- 
letin featuring applications of a pre- 
hardened, machinable high-strength 
steel, Viscount 44. Furnished pre- 
hardened at a hardness range of Rock- 
well C 42-46, it meets high-strength 
requirements up to 200,000 psi. 


Circle Item 544 on Inquiry Card 


Boring-Bars 


Wesson Co., Ferndale, Mich. Bulle- 
tin B-1259 describing the company’s 
line of micro-adjustable; micro-adjus- 
table, interchangeable-head; and non- 
adjustable boring-bars with throw- 
away carbide inserts. Specification ta- 
bles are included. 


Circle Item 545 on Inquiry Card ~* 


Drip-Proof Motors 


Sterling Electric Motors, Inc., Los 
Angeles, Calif. Bulletin No. 196, on 
“Sterlicone Multi-Shielded” drip- 
proof motors. It explains how these 
motors can replace totally enclosed 
motors in many applications where 
adverse conditions prevail. 


Circle Item 546 on Inquiry Card 


Extrusion Process 


Precision Extrusions, Inc., Bensen- 
ville, Ill. Technical bulletin No. 5909 
presents information on aluminum al- 
loys and aluminum-extrusion process. 
Includes information to aid designers 
and engineers in an analysis of alu- 
minum extrusions. 


Circle Item 547 on Inquiry Card 
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e Yours for the asking . . . Use postcard inside back cover 


Precision Ground Threads 


Modern Collet & Machine Co., 
Ecorse (Detroit), Mich. Catalogue 59, 
presenting a variety of collets, pads, 
cams, pushers, and collet tubes for all 
lathes and milling machines, as well 
as for hand screw machines and turret 
lathes. 


Circle Item 548 on Inquiry Card 


Fluid Power 


Oilgear Co., Milwaukee, Wis. Book- 
let 10051-H, describing various types 
of fluid-power equipment, such as 
pumps, motors, transmissions, servo 
components, cylinders, and valves. De- 
tailed descriptions are given of their 
operation and construction. 


Circle Item 549 on Inquiry Card 


Mounted Wheels 


Cincinnati Milling Products Divi- 
sion, Cincinnati Milling Machine Co., 
Cincinnati, Ohio. Booklet (PG-358) 
describing the features of its mounted 
wheels and containing a complete 
chart showing all standard shapes and 
sizes of mounted wheels. 


Circle Item 550 on Inquiry Card 


Tubes 


Small Tube Products Inc., Altoona, 
Pa. Folder presenting copper and brass 
tubes of different dimensions. Tables 
give outside diameters, wall thickness, 
weight per foot of sizes, and commer- 
cial tolerances. Composition of stand- 
ard tubes is given. 


Circle Item 551 on Inquiry Card 


Cabinet 


Vidmar, Inc., Williamsport, Pa. Bul- 
letin describing a cabinet-bench de- 
signed and built to accommodate the 
accessories used with all jig grinders 
and jig borers. They have a large 
(29 %- by 60-inch) work surface of 
durable laminated plastic. 


Circle Item 552 on Inquiry Card 


Bronze Alloys 


Meier Brass & Aluminum Co., Hazel 
Park, Mich. Catalogue describing 
Meier “Wearite,” an extruded alumi- 
num bronze. Chemical compositions 
and mechanical and physical proper- 
ties of two different alloys are given. 
Chart gives nominal sizes. 


Circle Item 553 on Inquiry Card 


MACHINERY, March, 1960 


UNITIZED 
TOOLING 


Flame-Spray Gun 


Metallizing Engineering Co., Inc., 
Westbury, N. Y. Brochure on “Metco” 
Type MB plasma-flame-spray gun 
which uses an electric arc and inert 
gases to produce temperatures up to 
30,000 degrees F. Given are materials 
that can be sprayed and applications. 


Circle Item 554 on Inquiry Card 


Lock-Nuts 


Palnut Co., Mountainside, N. J. 
Catalogue 592 showing the company’s 
line of spring-tempered steel lock- 
nuts, including regular hex, integral 
washer, acorn, wing, and adjusting nut 
types. It gives details of design and 
locking principle, etc. 


Circle Item 555 on Inquiry Card 


Cavity Sinker 


Anocut Engineering Co., Chicago, 
Ill. Brochure giving information on 
the company’s Model HCS-59 electro- 
lytic cavity-sinking machine tool which 
broadens the application of the Ano- 
cut electrolytic metal-removal princi- 
ple to a wide new field of uses. 


Circle Item 556 on Inquiry Card 


Unitized Tooling 


Punch Products Corporation, Ni- 
agara Falls, N. Y. “Unipunch” manual, 
by Ray I. Smith, Jr., industrial en- 
gineering supervisor at Butler Mfg. Co., 
gives the author’s experiences in the 
use of Punch Products Corporation’s 
unitized tooling. 


Circle Item 557 on Inquiry Card 


Drills and Reamers 


Special Drill & Reamer Corporation, 
Madison Heights, Mich. Brochure de- 
tailing the features of the company’s 
drills, reamers, and cutters. They are 
manufactured of high-speed cutting 
steel, high-speed cutting steel with car- 
bide tip, or of solid carbide. 


Circle Item 558 on Inquiry Card 


Toggle Switches 


Micro Switch, Freeport, Ill., a divi- 
sion of Minneapolis-Honeywell Regula- 
tor Co. Catalogue 73d, on high-per- 
formance toggle switches and toggle- 
switch assemblies for use in airborne, 
mobile, marine, electronic, and com- 
mercial applications. 


Circle Item 559 on Inquiry Card 
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WEEN GRINDS 


Complex Cocoons 


Escape capsules for B-58 bomb- 
ers are being tested at Convair. 
Crewmen sit in encapsulated seats 
in shirt-sleeve comfort. If it be- 
comes necessary for the crew to 
escape from the plane, each crew- 
man can trigger the mechanism in 
his capsule, which then closes, com- 
pletely enveloping him. He then 
activates an ejection system, After 
the capsule clears the plane, a para- 
chute opens to lower it to the 
ground or water. The capsule pro- 
vides the airman with a habitable 
environment, protection from the 
elements, and a self-contained radio 
to send out an S.O.S. 


It Pays to Ponder 


More than $13,000,000 in cash 
was awarded workers for their sug- 
gestions during 1958 (according to 


A IS FOR ATOM, B IS FOR BEAD— 
But not that elementary is the proj- 
ect that David Turnbull (right) and 
Robert Cormia (left) of the General 
Electric Research Laboratory are 
working on. They have developed 
the apparatus seen here in which 
small glass balls—stand-ins for 
atoms—move about on a vibrating 
flat plate, thus revealing how large 
numbers of atoms may move and 
interact in solid, liquid, and gas- 
eous states. By means of movies 
taken of the mechanical model, 
many aspects of atomic behavior 
are being studied, including the 
question of how the large areas 
of close-packed atoms enlarge 
themselves, pushing their grain 
boundaries out until neighboring 
small areas disappear—similar to 
getting lost in the subway rush, 
you might say. 


a survey made that year) among 
the 238 member companies of the 
National Association of Suggestion 
Systems. And we just read about a 
Pratt & Whitney aircraft employe 
who won $2500 by suggesting use 
of a shorter towel to wipe oil and 
chips from newly machined parts. 
With all our talk about cutting cor- 
ners, darned if we didn’t miss out 
on real money. Hand us a crying 
towel, and make it shorter. 


Coal Moved Underground 


Because of the success of a 108- 
mile coal pipeline in eastern Ohio, 
Steelways says that the day may not 
be far off when coal will be moved 
throughout the country by pipelines 
as oil is today. The Cleveland Elec- 
tric Illuminating Co., which is 
using the coal pipeline, estimates 
that normal transportation costs 
for coal are being cut by about 35 
per cent. 


We Have a Namesake 


A monthly direct-mail bulletin 
prepared by the Advertising De- 
partment of MAcHINERy and geared 
for the busy advertising and sales 
executive has adopted our appella- 
tion. The first issue explained, “We 
have taken the name for this com- 
munique from the title of a feature 
department that appears every 
month in MACHINERY .. . We hope 
that now and then you will allow 
us to take a moment of your time— 
‘between grinds’.” But here the 
similarity ends. Will probably be so 
interesting we'll be biting our nails. 


Pump Your Pistachio 


A Crossley air-operated pump 
handles anything that flows, “from 
molten metals to ice cream,” accord- 
ing to a descriptive folder we re- 
ceived. 
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WORK: Rough and finish 
‘turning of 1.D. and O.D. with 
automatic cycling between 
loads. 


ACCURACY: Less than .0001” 
tolerance on radii and .0001” 
on total wall thickness. Sur- 
face finish to 10 rms. 


MATERIAL: Wrought or 
forged annealed aluminum 
hemispheres, 6” to 16” dia. 


Here are just a few of the reasons why this special 
Ex-Cell-O Turning Machine meets demand with 
precision performance—every time: 

An extremely accurate and rigid work spindle 
helps slim-down the hemispheres shown at a rate 
of 15 cu. in. per minute with a Ye” cut. Separate 
variable-speed hydraulic motors give cutter speeds 


from 50 rpm to 2500 rpm, and work spindle 
speeds from 1/18 rpm to 4 rpm. Dial gages 
provide constant checks on work spindle slide and 
cutter plunge depth. Vacuum chucks hold the work 
securely, and full electrical interlocking protects 
operator and machine during production. 
Perhaps a similar Ex-Cell-O special machine— 


Custom-equipped with gages, 
tures, hemisphere-turning machine is a job-tailored "' 
it is designed to accommodate future production changeover. 








spindle tachometers and other fea- 
special’’— yet 
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designed to handle future work as well—is the 
answer to a production problem in your opera- 
tion. Call your Ex-Cell-O Representative, or write 


direct for full details. 
EX: CELL-0 Machines 


CORPORATION 
DETROIT 32, MICHIGAN 


PRECISION FOR EX-CELL-O 


EX-CELL-O PRECISION PRODUCTS INCLUDE: MACHINE TOOLS e GRINDING AND BORING 
SPINDLES @ CUTTING TOOLS © RAILROAD PINS AND BUSHINGS e DRILL JIG BUSHINGS 
@ TORQUE ACTUATORS © THREAD AND GROOVE GAGES e GRANITE SURFACE PLATES e 
AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS @ DAIRY EQUIPMENT 


YC ber v0 mouse. 


California and Colorado 


Inet Division, Leach Corporation, 
Compton, Calif., announces the cre- 
ation of an intensified power equip- 
ment development program for the 
Leach Corporation under a newly ap- 
pointed chief development engineer. 
The program, with Franx Cox.a- 
MORE in charge, will be conducted 
along five major development 
lines to further broaden Leach engi- 
neering capability as a producer of 
complete 400-cycle components and 
systems. Personnel assigned to the 
program will include Zev CHAFETz, 
Don Cronin, and Joun HAMNER. In 
addition, A. F. (Gus) McALIsTER 
has been given a special assignment 
as staff engineer. Tep Mutts has 
been named administrative engineer. 
Rosert Carson, RicHarp HAMNER, 
and Pau Pazorek were named proj- 
ect engineers. Following were the 
administrative promotions: JoHN 
Borc to sales administrative man- 
ager, CtypE ANNABEL to chief ac- 
countant, Britt Boypstun to factory 
superintendent, Don BLANCHER to 
factory manager, and WiLL1AM 


Basin to program planning mana- 
ger. 


New Britain MaAcuine Co., New 
Britain, Conn., has expanded the 
West Coast sales facilities of its 
New Britain-Gridley Machine Divi- 
sion with the opening of new offices 
in Los Angeles and San Francisco 
and the appointment of Henri 
Kasper as sales representative for 
the Los Angeles area. The Los An- 
geles office is at 650 West Duarte 
Road, Professional Square, Arcadia, 
Calif. The remainder of California, 
Washington, and Oregon will be 
covered from San Francisco by 
Joun “SuLty” SuLLIvAN from new 
quarters at 1824 Lakeshore Ave., 
Oakland, Calif. 


Dayton & BAKEWELL, 1950 Love- 
lace Ave., Los Angeles 15, Calif., 
have been appointed exclusive dis- 
tributors in Southern California for 
SmwNEY MACHINE Too. Co., Sidney, 
Ohio, wholly owned subsidiary of 
Buhr Machine Tool Co. 


L. S. Starrett Co., Athol, Mass., 
announces the opening of a new Los 
Angeles branch office and warehouse 
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at 5946 East Washington Blvd., Los 
Angeles, Calif. 


FRANK W. TayLor has been ap- 
pointed as a sales agent for the 
Tusutar Propucts Drvision, the 
Babcock & Wilcox Co., Beaver Falls, 
Pa. Mr. Taylor will handle sales of 


Illinois 


the division’s seamless and welded 
tubing, welding fittings, and flanges 
on an exclusive basis in the states of 
Colorado, Wyoming, and Montana. 
Headquarters for the new B & W 
sales activity will be maintained at 
2829 E Second Ave., Denver 6, Colo. 


(Left) Thomas Z. Hayward, senior vice-president; and (right) Weaver E. 
Falberg, vice-president, sales, Joseph T. Ryerson & Son, Inc. 


Joseru T. Ryerson & Son, INC., 
Chicago, IIl., announce the appoint- 
ments of THomMas Z. HAywArD as 
senior vice-president and WEAVER E. 
FALBERG as vice-president, sales. 


Their headquarters are in the com- 
pany’s general office in Chicago. Mr. 
Hayward joined Ryerson at its Chi- 
cago plant in 1917. Mr. Falberg be- 
came associated with the company 


(Left) Roger Marriott, president and general manager, and (right) Harold 
A. Johnson, executive vice-president, Barnes Drill Co. 
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LIGHTER 





..» AND UNBELIEVABLY 
PRECISE 
WHEN DIE CAST 








@ ONE READY-FOR-ASSEMBLY ZINC DIE CASTING 


@ ELIMINATES COST OF SUB-ASSEMBLIES wunia anistaba endings bien 
recision engineered for ictor television 
© NOTHING TO WORK LOOSE — receivers, this complex, one-piece ZINC die 
TROUBLE-FREE OPERATION casting is quickly assembled with gears and 


© RUGGED, EXTREMELY THIN WALL SECTIONS — cams for locking each channel in fine-tuned 
POSSIBLE ONLY WITH ZINC position. 


HORSE HEAD® SPECIAL ZINC AND HORSE HEAD ZAMAK ARE PRODUCED BY 


_ THE NEW JERSEY ZINC COMPANY 


DEVELOPERS OF THE ONLY STANDARD ZINC DIE CASTING ALLOYS IN USE TODAY 
160 Front Street - New York 38, N. Y. | d 
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in 1936. In his new office, Mr. Hay- 
ward assumes direct responsibility 
for ten of the company’s twenty 
plants whose general managers for- 
merly reported to the president. Mr. 
Falberg’s new responsibilities em- 
brace the over-all direction of Ryer- 
son’s national marketing activities. 


BARNES Dritt Co., Rockford, Ill., 
announces that Rocer Marriott has 
been elected president and general 
manager of the company. HAROLD A. 
Jounson has been named executive 
vice-president, and CHARLES BIRKS 
has been elected secretary-treasurer. 
A. M. Jounson announced his retire- 
ment as president after fifty-two 
years’ association with the firm. W. 
M. FarrBAIRN continues as chairman 
of the board, and LAVERNE Cocs- 
WELL remains as vice-president in 
charge of sales. 


Ittino1is Toot Works, Chicago, 
Ill., announces three executive ap- 
pointments and promotions. AN- 
DREW L,. Pontius, vice-president, was 
named vice-president in charge of 
operations of the company’s Product 
Divisions. WiLL1AM E. BrusE was 
appointed general manager of the 
Shakeproof Division, succeeding Mr. 
Pontius. KENNETH C, MAc Kay was 
named plant manager succeeding 
Mr. Bruse. 


Hore Ruspser Co. Inc., has been 
appointed as a distributor for Crown 
compressed air line units manufac- 
tured by HANniFIN Co., Des Plaines, 
Ill., a division of Parker-Hannifin 
Corporation. Hope has warehouse 
operations at 40 Commercial St., 
Fitchburg, Mass.; 155 N. Canal St., 
Holyoke, Mass.; 128 Arlington St., 
Watertown 72, Mass.; and 47 Air- 
port Road, Hartford 14, Conn. 


CuiaAp-Rex Division, Simoniz Co., 
Chicago, Ill., announces the appoint- 
ment of LArry Dwyer to vice-presi- 
dent, sales, for this division. Mr. 
Dwyer was promoted from the posi- 
tion of sales manager. 


Grorce F. Topinka has been 
named chief engineer, Power Cy.L- 
INDER Division, Hannifin Co., Des 
Plaines, Ill., a division of Parker- 
Hannifin Corporation. 


Michigan 


GENERAL ELeEctTric Co., Detroit, 
Mich., has announced that Henry F. 
DeLonc has been appointed general 
manager of the company’s Metallur- 
gical Products Department. Mr. De- 
Long will be located in the Detroit 
headquarters of the department. He 
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succeeds Dr. C. E. Reed, now gen- 
eral manager of the company’s 
Chemical and Metallurgical Division 
with headquarters in Bridgeport, 
Conn. Mr. DeLong has been with 
General Electric Co. in various ca- 
pacities since 1934. 


Mrc. Corporation, Grand Rapids, 
Mich., has been re-elected as presi- 
dent of Resistance Welder Manufac- 
turers’ Association. 


Cart R. LinvE.L has been pro- 
moted to the position of plant man- 
ager of the F. Jos. Lams Co., De- 


(Left) Henry F. DeLong, general manager, Metallurgical Products 
Department, and (right) Dr. C. E. Reed, general manager, Chemical 
and Metallurgical Division, General Electric Co. 


THOMAS JAMESON has been ap- 
pointed sales and service engineer 
in New England for the Wesson 
Co., Ferndale, Mich. Mr. Jameson 
will spend the majority of his work- 
ing time in customer plants in Maine, 
Vermont, New Hampshire, Massa- 
chusetts, and Rhode Island. 

Dr. W. Wat Cuao has been ap- 
pointed chief of research at Vickers 
INCORPORATED, Detroit, Mich., a di- 
vision of Sperry Rand Corporation. 
Prior to joining Vickers, he directed 
engineering efforts for such major 
projects as the second stage liquid 
rocket engine for the “Discoverer” 
program and attitude-control rocket 
systems for “Project Mercury” and 
the X-15 airplane. 


WaIMEtT ALLoys Co. has moved 
its headquarters and manufacturing 
facilities to 5320 Oakman Blvd., 
Dearborn, Mich. The new building 
will also house a complete metallur- 
gical and testing laboratory for pro- 
duction testing and development 
work. 


ALBERT W. AGNEw has been ap- 
pointed branch operations manager 
of the Machinery Hydraulics Divi- 
sion of Vickers Incorporated, Detroit, 
Mich. His office will be located in the 
new branch headquarters building on 
Linwood Ave., Detroit. 


W. H. Carrican, vice-president 
and general manager of KiRKHOF 


troit, Mich. Mr. Lindell joined the 
company in 1952 as a sales engineer 
and has been chief engineer since 
1955. 


Carl R. Lindell, plant manager, 
F. Jos. Lamb Co. 


New England 


STEDFAST AND RouLsTon, Inc., 11 
Deerfield St., Boston 15, Mass., have 
been appointed exclusive distributors 
in New England for SmwNney MACHINE 
Toot Co., Sidney, Ohio, wholly 
owned subsidiary of Buhr Machine 


Tool Co. 


MALcoLM M. Maynes has been 
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appointed chief sales engineer of 
abrasives for Norton Co., Worcester, 
Mass. 


Jones & LAMSON MACHINE Co., 
Springfield, Vt., has announced crea- 
tion of a Marketing Services Depart- 
ment. The new department will have 
the responsibility for marketing re- 
search, advertising, sales promotion 
and training, and national news and 
public relations. Handling this de- 
partment, which will also have staff 
responsibilities for sales training and 
communications, will be Jorpan D. 
Woop. 


Jordan D. Wood, manager, 
Marketing Services Dept., 
Jones & Lamson Machine Co. 


Brown & SHARPE MFc. Co., Provi- 
dence, R. I., announces that HAROLD 
B. Scuotr has been named to a new 
position in the company as assistant 
to the president-sales. JoserpH E. 
KocHHAN will assume Mr. Schott’s 
former post of general sales manager 
of the Industrial Products Division. 
He will direct the company’s selling 
efforts for precision tools, inspection 
and gaging equipment, machine shop 
accessories, and screw machine tools. 
The Hydraulics Division of the com- 
pany has announced the organiza- 
tion of a new sales force to provide 
specialized service to original equip- 
ment manufacturers and distributors 
for the company’s line of gear, vane, 
and centrifugal pumps. Under the 
direction of BorJE RosAEn, general 
sales manager of the Division, this 
new group will be responsible for 
pump and defense products sales. 
J. AntHuR Lorp has been named 
product sales manager and technical 
consultant. Mr. Lord will maintain 
personal contact in the southern, 
southwestern, and West Coast terri- 
tories. WILLIAM T. Nystrom has 
been appointed distributor sales 
manager and will also be responsible 
for sales and technical assistance in 
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New England and Canada. The mid- 
Atlantic territory will be covered by 
Epwin R. WEEDEN and the Midwest 
area by Ropert F, Kippax. Mr. 
Weeden will be located in Philadel- 
phia and Mr. Kippax in Fort Wayne, 
Ind. The Industrial Products Division 
will no longer be responsible for the 
sale of pumps. 


New York and New Jersey 


BurFALo Force Co., Buffalo, 
N. Y., announces the election of 
THEODORE M. Di~Laway as vice- 
president and Georce P. ScuivLey 
as vice-president of manufacturing. 
Mr. Dillaway continues as a director 
and secretary of the company and 
Mr. Schivley as a director. 


INpUsTRIAL DiaMonD Division of 
Engelhard Industries, Inc., Newark, 
N. J., has announced establishment 
of a full-scale regional sales force 
with offices in seven major metal- 
working areas. Personnel and their 
districts are as follows: A. WILFRED 
NELSson, located in Attleboro, Mass., 
is responsible for the entire New 
England area. In charge of the New 
York territory, covering New York 
State and northern New Jersey, is 
THomas K. Murpuy. Horace 
ASHENFELTER III, whose headquar- 
ters are in Philadelphia, is covering 
industry in southern New Jersey and 
the states of Pennsylvania, Mary- 
land, and Delaware. Erwin C. 
WINKELMANN is headquartered in 
Cleveland. His territory includes 
Ohio, West Virginia, and Kentucky. 
Centered in Detroit and covering 
Michigan and parts of Indiana is 
LEONARD J. Raxkocy. Rosert T. 
Brockway is in charge of the Chi- 
cago territory and responsible for 
Illinois, parts of Wisconsin and In- 
diana, Kansas, and Missouri. Re- 
sponsible for the West Coast and 
Texas is Georce H. SInpEN, whose 
headquarters are in Los Angeles. The 
technical service representative, lo- 
cated in Newark is Joun H. Orson. 


Pennsylvania, Maryland, 
and Ohio 


D. W. Morcan has been ap- 
pointed by LinpE Company, a divi- 
sion of Union Carbide Corporation, 
New York City, as manager, Essing- 
ton Electric Welding Apparatus 
Factory, Essington, Pa. 


PANGBORN CorporaTION, Hagers- 
town, Md., announces that RoBERT 
W. Gossarp and Hersert J. Nig- 
MANN have been named managers 
of the corporation’s newly formed 
Milwaukee and Indianapolis districts. 
J. Donatp FrrzGeravp has joined 


the corporation as abrasive sales en- 
gineer for the Cleveland district. 


WarNER & SwaSEy Co., Cleve- 
land, Ohio, announces that HowarD 
W. Geyer, director of quality con- 
trol in the company’s Cleveland 
plant, has been made general super- 
intendent of the plant. Peter Rus- 
Nov, manager of methods, has been 


named chief industrial engineer. 


Wisconsin 


Heap Macuine Co., Worcester, 
Mass., has opened a new sales office 
in Milwaukee. The Milwaukee sales 
office, operating under Heald’s Chi- 
cago branch, will be directed by 
WituiaM A, GreEN. Other promo- 
tions announced in conjunction with 
the Milwaukee move are appoint- 
ment of JosepH W. WuiTAKER to the 
newly created position of assistant 
manager of the Chicago branch, 
where he has served as sales engi- 
neer for fourteen years. Russet H. 
Grant, Detroit sales staff, will as- 
sume Mr. Green’s responsibilities as 
field sales representative, and Rus- 
sELL E. LANE will transfer from the 
Worcester headquarters office as sales 
engineer in Detroit. 


A. O. SmrrH Corporation, Mil- 
waukee, Wis., will increase manu- 
facturing floor space at its Welding 
Products Division plant in Elkhorn, 
Wis., by more than 25 per cent. The 
corporation has also purchased about 
seven and one-half acres of farm 
land adjoining its Elkhorn plant as 
insurance for the continued growth 
of its welding business. Epwarp P. 
MiTcCHELL has been added as a sales 
engineer to the eastern region sales 
staff of the Welding Products Divi- 
sion. Mr. Mitchell will be responsi- 
ble for welding electrode and ma- 
chine sales in New York City and 
neighboring New Jersey counties. 


WavukesHA Motor Co., Wauke- 
sha, Wis., announces that A. Foster 
SHELLER has been named manufac- 
turing manager of the company. Mr. 
Sheller will supervise and coordinate 
activities of the departments within 
the organization directly concerned 
with, or closely related to, the manu- 
facturing process. These include 
purchasing, tool design, plant engi- 
neering, personnel, inspection, pro- 
duction, manufacturing, rate and 
time study, and the Climax plant at 
Clinton, Iowa. CLARENCE W. Haun, 
who was made production manager 
of the company in 1957, has been 
given additional responsibilities in 
the organization. Mr. Hahn’s duties 
have been extended to include super- 
vision of all manufacturing and shop 
departments. 
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Industrial Pioneer Still Active In Ninety-Eighth Year 


Frederick Van Norman (center), one of the founders of the Van Norman Co. 
(1885), Springfield, Mass., and former chairman of the board, received con- 
gratulations on his ninety-seventh birthday from Paul W. Leming, president (left), 
and Selby F. Greer, executive vice-president (right), both of Van Norman Ma- 
chine Co. The patriarch begins his seventy-fifth year with the company. 


Grorce GorTON MACHINE Co., 
Racine, Wis., has announced the ap- 
pointment of EuceNE (Gene) J. ANs- 
PACH as works manager. This in- 
cludes responsibility for production, 
assembly, production office, methods, 


Obituaries 


and tool engineering. Mr. Anspach 
takes over from CHARLES GoRTON, 
Gorton vice-president, who is organ- 
izing and setting up a considerably 
enlarged procurement department 
for the company. 





OHN VERSON, who with his 
brother, David C., founded the Ver- 
son Allsteel Press Co., Chicago, IIl., 
died on January 8. Mr. Verson was 
senior vice-president of the Verson 
Allsteel Press Co. of Chicago and 
also president of Verson Mfg. Co. of 


John Verson 


Dallas, Tex. The two brothers had 
been renowned in the industry in this 
country and abroad as builders of 
metalworking equipment for the past 
thirty-five years. 


Henry Marx, widely known fig- 
ure in the machine tool industry be- 
cause of over seventy years of con- 
nection with the G. A. Gray Co., 
Cincinnati, Ohio, died February 8 in 
that city at the age of 101. After 
working for various machine tool 
companies, Mr. Marx joined the 
G. A. Gray Co. in 1889 as sales man- 
ager. Under his leadership the firm 
grew to its important position in the 
machine tool industry. In 1905, he 
became president of the company 
and remained in that post until 1952, 
when he became chairman of the 
board. He retired as chairman in 
1959. Although he was a centenarian, 
he went to his office regularly. 

Mr. Marx was the last survivor of 
the group of engineers who, in the 
year 1880, established the American 


Society of Mechanical Engineers. He 
graduated from Cornell University 
in 1879. 


Coming Events 


Marcu 21-22—The Second An- 
nual Production Institute sponsored 
by the American Society of Tool and 
Manufacturing Engineers, Chapters 
52 and 14, will be held at the Uni- 
versity of Wichita, Wichita, Kansas. 
For further information write to 
B. M. Aldrich, Professor of Mechani- 
cal Engineering, University of 
Wichita, Wichita 8, Kansas. 


Apri 21-28—ASTME Tool Show 
will be held at Detroit Artillery Ar- 
mory, Detroit, Mich. For additional 
information write to Leonard 
Abrams, exposition manager, Amer- 
ican Society of Tool and Manufac- 
turing Engineers, 10700 Puritan 
Ave., Detroit 38, Mich. 


Apri 25-26—ASME Maintenance 
and Plant Engineering Conference 
will be held at the Chase-Park Plaza 
Hotel, St. Louis, Mo. For additional 
information, write to L. S. Dennegar, 
director of public relations, ASME, 
29 W. 39th St., New York 18, N. Y. 


Apri 25-29—ASME Metals En- 
gineering Division—AWS Conference 
will be held at the Biltmore Hotel, 
Los Angeles, Calif. For further in- 
formation: L. §. Dennegar, director 
of public relations, ASME, 29 W. 
39th St., New York 18, N. Y. 


May 9-13—Southwestern Metal 
Exposition will be held at State 
Fair Park, Dallas, Tex. For further 
information inquire of Chester L. 
Wells, exposition manager, the 
American Society for Metals, Metals 
Park, Novelty, Ohio. 


May 17-19—ASME Production 
Engineering Conference will be held 
at the Schroeder Hotel, Milwaukee, 
Wis. For additional information: 
L. S. Dennegar, director of public 
relations, ASME, 29 W. 39th St., 
New York 18, N. Y. 


May 23-26—ASME Design En- 
gineering Conference and Show will 
be held at the Statler-Hilton Hotel, 
New York, N. Y. For further infor- 
mation: L. S. Dennegar, director of 
public relations, ASME, 29 W. 39th 
St., New York 18, N. Y. 
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Can a standard bearing 


offer you “more bearing” 


for your money? 


a Angular ° 
: : Contact Bearing |: 


Tyson* Tapered 
Roller Bearing 
Cylindrical : 
Roller Bearing -: 


It can if it’s made by sas —be- 
cause all Sf bearings, both 
ball and roller, offer special quali- 
ties at “production” bearing 
prices. 


Take the single-row deep-groove 
ball bearing featured here, as an 
example. S36 designs and builds 
this type to sustain heavy radial 
load and thrust load in either di- 
rection. Furthermore, it is engi- 
neered to run smoothly and 
quietly at normal speeds with 
grease lubrication—and at high 
speeds with oil. 


Yet this is a standard S&s ball 
bearing, mass-produced by auto- 
mated production equipment at 
our plant at Altoona, Pa. You 
can quickly get this bearing in 
over 100 sizes, ranging from 54” 
to 15.748” O.D., and in a variety 
of seal, shield and snap-ring 
combinations. 


But why not find out what StF 
offers in bearing quality, availa- 
bility and economy? Just call the 
StsF branch office nearest you. 


6001 


Spherical Roller 
Thrust Bearing 


Spherical 
Roller Bearing 


EVERY TYPE-EVERY USE 


okF. 


1, Cylindrical, Ball, Ween Tapered ond REED Miniature Bearings Sur INDUSTRIES INC. PHILA DELPRHIA 32 PA 
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ABRASIVES, Disc 


Delta Power Tool Div., 400 N. Lexington Ave., 


Pittsburgh 8, Pa 


Gardner Machine Co., Beloit, Wis. 


Macklin Co., 


Jackson, Mich 
Norton Co., 


1 New Bond St., 


Worcester, 


Mass. 


ABRASIVES, Polishing, Tumbling, Etc. 


Macklin Co., 


Jackson, Mich. 
Norton Co., 


‘| New Bond St., Worcester 6, Mass. 


ACCUMULATORS, Hydraulic 
Erie Foundry Co., 1253 W. 12th St., 


ACTUATOR SCREWS 


a povien Co., 34170 Solon Rd., Cleve- 
land 39, Ohi 


Erie, Pa. 


AIR GAGES, Dimensional—See 
Air Comparator 


Gages 





et 


9% 


MACHINE TOOL 
ATTACHMENTS 


a 


Pre-Cor HAND-LEVER COLLET CLOSER 
Ball-bearing mounted. Collet capacity: 


1 1/16” 


AK BAR FEED 
Automatic air-ope- 
rated bar stock feed. Capacities 
to 3%” dia., 25’ length. Com- 
plete with adjustable stands. 





Fits variety of lathes. 


AIR-OPERATED 
For 10” to 18” 


fatigue, increases production. 


FPrelor 


228 


Std. o 

swivel bases \ 

Asi 

mn ? 

oS, \ 
> 
<p” 


Pre-Cor DIVIDING HEADS 
For universal use of mills and 
CLOSER tool grinders. Three sizes: 642” 
lathes. Cuts swing (11” with riser blocks), A 
(12” w/risers), and 10” swing 
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AIR GUNS 


Chicago Pneumatic Tool Co., 


Schrader’s Sons, A., 
Brooklyn 38, N. Y. 


New York 17, 
470 Vanderbilt Ave., 


AIR TOOLS—See 
Pneumatic—Drills, 
matic, Etc. 


Grinders, Portable, 
Portable, Pneu- 


ALLOY STEELS 


Allegheny Ludlum Steel Corp. p Stare, Pa. 
Bethlehem Steel Co., Bethlehem, Pa. 
Columbia Tool Steel ‘Co., Chic Hts., Ill. 
Crucible Steel Co. ty America, P. O. Box 2518, 
J a ee onan 7 Washingt 

essop Stel Co on ington, 

Ryereee, Joseph 5 ‘a aa “3558 Ww. 


U. ¥ § | orp, Camenio-ineis Steel Corp 
Div., 436 7th Ave., Pittsburgh, Pa. 

Vanadium Alloys Steel Co., Latrobe, Pa. 

Wheelock, Lovejoy & Co., Inc., Cambridge, 
Mass. 


16th 


ALLOYS, Bearing 
i: & Bronze Co., 715 Spencer, 


Crucible Steel Co. a America, P. O. Box 2518, 
Pittsburgh 30, 
Mueller Brass Co., . = Huron, Mich. 


ALUMINUM and Aluminum Products 


Revere Copper & Brass, Inc., 230 Park Ave., 
New York 17, N. 
Ryerson & Son, Jos. _ a 16th & Rockwell Sts., 

Chicago 8, ift 


ANGLE PLATES—See Set-up Equipment 


ANNEALING FURNACES 
Siete Engrg. Co., 750 So. 13th St., Newark 3, 


General Electric Co., Schenectady 5, N. Y. 
ARBOR PRESSES—See Presses Arbor 


ARBORS AND MANDRELS 


Birdsboro Corp., Birdsboro, Pa. 

Brown & Sharpe Mfg. Providence, R. 

Chicago-Latrobe, 411 .’ Ontario St., 
10, Ill. (end mills) 

Cincinnati Milling Machine Co., Milling Mch. 

Marburg Ave. Cincinnati 9, Ohio 

Cleveland Twist Drilf Co., 1242 €. 49th St., 
Cleveland, Ohio 

Jacobs Mfg. Co., West Hartford 

Kearney & Trecker is” oes W 
Milwaukee 14 

Logansport Mach. 

Standard Tool Co., 3 
land 14, Ohio 

Woodworth, N. oA. Co., 
Detroit 20, Mich 


Zidtees 


Ww. N. National, 


Inc., Logansport, Ind. 
150 Chester Ave., Cleve- 


1300 E. Nine Mile Rd., 


ARC WELDERS—See Welding Equip- 
ment, Arc 


ASSEMBLING MACHINES 


Detroit Power Screwdriver Co., 2799 W. Fort 
¥ 5663 E. Nine Mile Rd., 


34 
Sheffield Corp., Box 893, Dayton 1, Ohio 


AUTOMATIC SCREW MACHINES—See 
Screw Machines, Single and Multiple- 
Spindle Automatic 


BABBITT 


Ryerson, Joseph T. & fon Inc., 16th & Rock- 
well Sts., Chicago 8, 
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BORES AND CONTOURS 
184 PARTS PER HOUR 


Style 308 Cam-Operated Precision 
Boring Machine finishes small 
stainless steel parts to 12 RMS 


Speed and precision in continuous, close-tolerance 
production of contoured parts come easy to this 
Ex-Cell-O Cam-Operated Precision Boring Ma- 
chine. Direct cam action makes it possible. Two 
cams are mounted on a single shaft; one acts 
directly on the cross slide follower, the other on 
the table follower. There are no levers. Changing 
the cams changes the form for the next job —in 
minutes. 


Style 308 (illustrated) and the larger Style 312 
hold the parts in one or more spindles, tools are 
mounted on the cross slide. The machine above 





LEFT—Closeup photo shows the 
003 radius boring tools and the 
size of the parts held in the three 


jawed diaphragm chucks 


>] 
- = 
{ + 
‘is 
TELL EeRT 
ABOVE The Style 308 Cam-Opera 


ed Precision Boring Machine used in 
this high-output machining operation 








ABOVE 
of the part, shows contour of the 
finished cut. Surface finish is held to 
12 RMS 


Cutaway, twice actual size 


59-20 


uses such a setup to straight-bore and generate 
the inside contour of 184 parts per hour, two at 
a time. 


If you are anxious to get a similar production 
process underway quickly and economically, start 
now by calling. your local Ex-Cell-O Representa- 
tive. Or, if you prefer, write direct. 


EX-CELL-O FOR PRECISION 


EX: CELLO 


CORPORATION 
DETROIT 32, MICHIGAN 


EX-CELL-O PRECISION PRODUCTS INCLUDE: MACHINE TOOLS « GRINDING AND 
BORING SPINDLES + CUTTING TOOLS ¢ RAILROAD PINS AND BUSHINGS ¢ DRILL NIG 
BUSHINGS + TORQUE ACTUATORS « THREAD AND GROOVE GAGES « GRANITE SURFACE 
PLATES + AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS « DAIRY EQUIPMENT. 


WMachinery 
Diutston 
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ANIA ANA AAA 


ON ALL KINDS OF JOBS 


ON ALL KINDS OF MATERIALS 


AAO PrP Omron renner 


THE CAPEWELL MFG. CO. 
HARTFORD 2, CONN. 





BACTERICIDES 
Oakite Products, Inc., 
6, N. Y. 


26 Rector St., New York 


BALANCING EQUIPMENT 
Coss & Corp., 405 Lexington Ave., New York 17, 


DoALL Co., Des Plaines, Ill. 

Gisholt Machine Co., 1209 E. Washington Ave., 
Madison 10, Wis. 

Orban Kurt Co. Inc., 42 Exchange Place, Jer- 
sey City d. 

Sundstrand Mach. Tool Co., 2531 IiIth St., 
Rockford, Ill, 


BALLS 


Hoover Ball & Bearing Co., Ann Arbor, Mich 
Kennametal, inc. Latrobe, Pa. 


BAR MACHINES—See Screw Machines, 
Single and Multiple-Spindle, Auto- 
matic 


BAR STOCK, Non-ferrous 


Bunting Brass & Bronze Co., 
Toledo, Ohio 

Mueller "ress Co. Pert Huron, Mich 

Ryerson, Joseph ht. & Son, Inc., 16th & Rock- 
well Sts., Chicago 8, Il. 5 

Shenango y hoe Co., Dover, Ohio 


715 Spencer, 


BAR STOCK AND SHAFTING, Steel 


Bethlehem Stee! Co., 701 East Third St., Beth- 
le 

wy raewr’ Works, 14 Hayward St., Quincy 71, 
Ma 

Crucible Steel Co. aot America, P. O. Box 2518, 
Pittsburgh 30, 

Jessop Steel Co., Washington Pa 

Ryerson, Joseph "T. & Son, Inc., 


16th & Rock- 
well Sts., Chicago 8, Ill. 


BEARING PILLOW BLOCKS AND 
CARTRIDGES 


Fafnir Bearing Co., New Britain, Conn. 


BEARINGS, Ball 


Ball & Roller Bearing Co., Danbury, Conn. 

Boston Gear Works, 3200 Main St., North 
Quincy, Mass. 

Fafnir Bearing Co., New Britain, Conn. 

Federal Bearings Co., Inc., Poughkeepsie, N. Y. 

Hoover Ball & Bearing Co., Ann Arbor, Mich. 

tag Sette nay re. 402 Chandler Bidg., 
Jamestown, N. fi 

Nice Ball Bearin rte, 30th & Hunting Park 
Ave., Philadelphia, Pa. 

Norma-Hoffman Bearings Corp., Stamford 


Conn. 
S K F Industries, Inc., Philadelphia, Pa. 


BEARINGS, Bronze and Special Alloy 


Boston Gear Works, 3200 Main St., North 
Quincy, Mass. 
Bunting Brass & Bronze Co., 


715 Spencer, 
Toledo, Ohio 


BEARINGS, Oilless 

Bunting Brass & Bronze Co., 
Toledo, Ohio 

Ryerson, Joseph T. & Son, Inc., 
well Sts., Chicago 8, Ill. 


715 Spencer, 
16th & Rock- 


BEARINGS, Roller 


Ball & Roller Bearing Co., Danbury, Conn. 

International Ball & Roller pearing Corp., 3123 
Eastlake, Seattle 2, Wash 

Marlin-Rockwell Corp., 402 Chander Bidg., 
Jamestown, 

ss om Hoffman Matus Corp., Stamford, 

nn. 

Roliway Bearing Co., Inc., 541 Seymour St., 
Syracuse, N. 

S K F Industries, inc., Philadelphia, Pa. 

Timken Roller Bearing Co., Canton, Ohio 


BEARINGS, Thrust 


Ball & Roller Bearing Co., Spiny, Conn 

Bunting Brass & Bronze Ca, 7s Spencer, 
Toledo, Ohio 

Fafnir Bearing Co., New Britain, Conn. 

Marlin-Rockwell Corp., 402 Chandler Bidg., 
Jamestown, . A 

Nice Ball Bearing Co., Nicetown, Philadelphia, 
Pa 


Rollway Bearing Co., Inc., Syracuse, N. Y. 
S K F Industries, Inc., Philadelphia, Pa. 
Timken Roller Bearing Co., Canton, Ohio 
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BELT SANDERS—See Grinding 
Machines, Abrasive Belt 


BENCH CENTERS 


Brown & ome Mfg. Co., Providence, R. |. 

Delta Power a ae 400 N. Lexington Ave., 
Pittsburgh 8, P. 

Sundstrand Mch. teal Co., 2531—I Ith St., 
Rockford, Ill. 


BENDERS, Bar, Tube, Channel, etc. 

be Bros. & Co., 2136—12th St., Rock- 
or 

Wallace Seat Mfg. Ge. 1310 W. Diversey 
mg oy hicago 14, 

Wood, R. 07 Public ‘Ledger Bidg., Phila- 
delphia 6. ‘eo 

BENDERS, Plate, Etc. 

Cincinnati Shaper Co., P.O. Box 111, Cincinnati 

Ohio 


Niagara Mch. & Tool Wks., 
Ave., Buffalo 11, N. Y. 

Wallace Supplies Mfg. Co., 
Parkway, Chicago 14, iit. 


637 Northland 
1310 W. Diversey 


BENDING MACHINES, Hydraulic 


Bethlehem Steel Co., Bethlehem, Pa. 
— Forge Co., 490 Broadway, Buffalo, 


Chambersburg Engrg. Co., Chambersburg, Pa. 

Denison Engineering Div. American Brake Shoe 
Co., 1152 Dublin Rd., Columbus 16, Ohio 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Niagara Machine ” Too aes 638 North- 
land Ave., Buffalo, N. 

Verson Allsteel Press Co., V 93rd St. & S. Ken- 
wood Ave., Chicago 

Wallace Supplies Mfo, "Co. 1310 W. Diversey 
Parkway, Chicago 14, Ill. 


BENDING MACHINES, Pipe 
wor? tJ Forge Co., 490 Broadway, Buffalo, 


Wallace Supplies Mfg. Co., 1310 W. Diversey 
Parkway, Chicago 14, iil. 


BENDING ROLLS 


Cleveland Punch & Shear ert Co., 3917 
St. Clair Ave., Cleveland, Ohi 

Niagara Mch. Tool Wks., 
Ave., Buffalo 11 2 

Wallace Supplies Mfg. Co. 
Parkway, Chicago 14, ift. 


637 Northland 
1310 W. Diversey 


BLAST CLEANING EQUIPMENT 
Pangborn Corp., Hagerstown, Md. 


BLOWERS 


ne Forge Co., 490 Broadway, Buffalo, 


BLUING LAYOUT 
Dykem Co., 2307 N. 11th St. Louis 6, Mo. 


BOLT and NUT MACHINES 
om Kurt Co., Inc., 42 Exchange Place, Jersey 


Waterbury Farrel Foundry & Mach. Co., Wa- 
terbury, Conn. 


BOLTS, NUTS and SCREWS 


Allen Mfg. Co., Bloomfield, Conn 
Bethlehem Steel Co., 701 East Third St., Beth- 
lehem, Pa. 
Northwestern Tools, Inc., 115 Hollier Ave., Day- 
ton 3, Ohio. 
Orban art Inc., 42 Exchange Place, Jersey 
Burdsall & Ward Bolt & Nut Co., 
Port Chater. 
Williams, J. H 
~~. Ve 


‘ 


. & Co., 400 Vulcan St., Buffalo, 


BOOKS, Technical 
os - aa Press, 93 Worth St., New York 13, 


BORING BARS 


Armstrong Bros. Tool wee 5913 W. Armstrong 
Ave., Chicago 46, 

Bullard Co., 286 Canfield Ave., 
Conn. 

Davis Boring Tool Div., Giddings & Lewis Ma- 
chine Tool Co., Fond du Lac, Wis. 

Delta Power Tool ey 400 N. ‘Lexington Ave., 
Pittsburgh 8, 


(Continued on page 232) 


Bridgeport 6, 
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hoover quality piu.ow 


Standard grease 
fitting simplifies 
relubrication. 


Felt seals, 


lock grease in, 


contaminants out. 


Spherically seated 
bearing unit makes 
pillow block 
fully self-aligning. 


by eccentric collar 
that is 
self-tightening. 


looower 


BALL AND BEARING COMPANY 
5400 South State Road, Ann Arbor, Michigan 


Zone Soles 8581 South Chicago, Chicago 17, Iilinois 
Offices and 290 Lodi Street, Hackensack, New Jersey 
Warehouses 2020 South Figueroa, Los Angeles 7, California 
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with metal shields, 


Ce ee 


BLOCK BALL BEARINGS 


Simplify bearing application problems caused by in- 
accuracies of assembly or machining of equipment. 
Use Hoover Quality SP series pillow block ball bearings 
that adjust automatically to shaft misalignment in 
any direction. 


Installation is quick and easy. Elongated bolt holes in 
the base of the pillow block simplify mounting. Ec- 
centric collar forms a self-tightening shaft lock. 


Hoover Quality features assure long, trouble-free life 
under normal duty and shock load conditions. SP 
series pillow block, flange bearings and machine units 
are available in shaft sizes from 4%” to 245%”. 


Hoover Ball and Bearing Company 
5400 South State Road, Ann Arbor, Michigan 


(CD Please send information on SP series pillow blocks. 
(CD Hove your representative call. 


Name 


—_—_—_eeeee 


Title 


ee eS 


Company 
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Pick the one that’s 
right for your job! 


to specify 


DRILLS 
[, REAMERS 
BLANKS 


Carbide Tipped and Solid Carbide 
Premium Quality High Speed Steel 


BLANK SETS 


Uniformly hardened high 
speed steel reamer and drill 
blanks precision ground to 
new close tolerance limits. 


DRILL SETS 


Standard stock sets include Fractional, Wire and Letter 
size drills, packaged in convenient folding index cases. 


Call your local distributor today—or write Ace 
direct for latest catalog and price information. 


ACE DRILL 


Adrian, Michigan 








‘Z~ ORIGINATORS OF “GROUND-FROM-THE-SOLID™ DRILLS 
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Deytee ene or yg W. Fourteen Mile 

Royal Oak, 

Ingersol! Milling Miche Co., 2442 Douglas St., 
ockford, Ill. 

Kennametal Inc., Latrobe, Penna. 

Metallurgical Products Dept. of General Electric 
Co., ree 327, Rosesvelt Bork Annex, Detroit 


Pratt & Whitney Co., Inc., W. Hartford, Conn. 
Universal Engrg. Co., Frankenmuth 2, Mich, 
Van Norman Machine Co., 3460 Main w., 
Springfield 7, Mass. 
Warner & Swasey, 5701 Carnegie Ave., Cleve- 
land 3, Ohio 
Mich, Woodward Heights Bivd., 
- 
Willers a & Co., 400 Vulcan St., Buffalo 
7,N. ¥. 


‘ 


BORING HEADS 


American Schiess Corp., 1232 Penn Ave., Pitts- 
burgh 22, Pa. 
Baker Brothers Inc., 1000 Post Ave., Toledo 


Bryant Chucking Grinder Sprin 
Davis ome Tool me: Giddings & 
chine T. °., ju Lac, Wis. 
Deviteg Mierabare bw 5726 Ww. Fourteen Mile 
ich. 


Roya 
i Machine Co.,’ 10 New Bond St., Worces- 
Ingersoll 'N ‘Milling Mch. Co., 2442 Douglas St., 


PR ay M1 Co., Hanover, Pa. 
Standard Electrical Tool Co.,'2500 River Rd., 
Cincinnati 4, Ohio 
Universal Engrg. Co., 
Wesson Co. 
Detroit 26, Mich. 


field, Vt. 
wis Ma- 


Frankenmuth 2, Mich. 
“Woodward Heights Bivd., 


BORING MACHINES 


Austin Industrial Ce 


White Plains, N. 
Baker Bros. Inc., 1 


oie Post Ave., Toledo 10; 
Buhr ny Tool Co., 839 Greene St., Ann 


Arbor, 

Bullard a brid port 6, Con 

Burg Tool ‘and fg. Co., ibe, 15001 S. Fi- 
gueroa, Gardena, Calif. 

Consolidated Mch._ Tool Div., 565 Blossom Rd., 
Rochester 10 

Coss ae 405 eit Ave., New York 17, 


oun a P. O. Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich. 

Davis & Thompson Co., 4460 N. 24th St., Mil- 
waukee 10, 

DeVili ey Co. Fair St., Royal Oak, Mich. 

Ex- — rv ne 1260 Oakman Bivd., Detroit 


Giddings’ FA “Lewis Machine Tool Co., Fond du 
"6 og 3611 Woodburn Ave., Cincin- 


Hamilton’ Div, Baldwin-Lima-Hamilton Corp., 
Hamilton, Ohio 

Heald Machine Co., 
ter 6, Mass. 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
ockford, III. 

Jones & Lamson Machine Co., Springfield, Vt. 

Kaukauna Machine & Foundry Div., Giddings 
& Lewis Machine Tool Co., Kaukauna, Wis. 

Kearney & Trecker a. 6784 W. National, 


Milwaukee 14 
, 5663 E. Nine Mile Rd., 


ich. 
Moline Tool Co., Moline, Ill. 
—— Automatic Tool Co., Inc., S. 7th and 
Richmond, Ind. 
New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn. 
i i of America, 42-33 Northern 
9 Island Ci Y. 
Orban Kurt , Inc., 42 ai% Place, Jersey 
City 2, Ne. 
Pratt & Whitney Co., Inc., W. Hartford, Conn. 
Sheffield Corp., Box 893 Dayton 1, Ohio 
tt a Corp., 3400 E. Lafayette Ave., 


, ich 
Wales-Strippit, Inc., Akron, N. 
— Tool | Biv., Wickes Saginaw, 


ich. 


10 New Bond St., Worces- 


Detroit 


BORING MILLS, Horizontal 


American leony Corp., 1232 Penn Ave., Pitts- 
burgh 22, 

Bullard Co., Bridgeport 6, Conn. 

Cincinnati ‘Gilbert Machine ‘get as 3366 
Beekman St., Cincinnati 23 

Consolidated Mch. Tool Div., ben Blossom Rd., 

ochester 10 ¥. 
Cosa er. 408 Lexington Ave., New York 17, 


DeVlieg Machine Co., Fair St., Royal Oak, 


Mich. 
Giddings & Raat Machine Tool Co., Fond du 


Lac, ‘eg 
tye Gone 3611 Woodburn Ave., Cin- 
io 
Innocenti, Milan, Italy 
Lucas Mch. T: Div., 
12302 Kirb 
New Britain 


New Britain Mch. Co., 
Ave., ‘Cleveland 8, Ohio 
ch, Co., New Britain, Conn. 
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BORING MILLS, Vertical 


American Schiess Corp., 1232 Penn Ave., Pitts- 
burgh 2? 


a 
Berthiez, Charlies, 5 Rue Montalivet, Paris, 


rrance 
oa Co., 286 Canfield Ave., Bridgeport 6, 


onn. 

Consolidated pach. Tool Div., 565 Blossom Rd., 
Rochester 10, N. 

Cosa Corp., 405 Lexington Ave., New York 17, 


Giddings & & Lewis Machine Tool Co., Fond du 

ac 

Hamilton Div. Baldwin-Lima-Hamilton Corp., 
Hamilton, Ohio 

Kaukauna Moctone & Foundry Div., Giddings 
& Lewis Machine Tool Co., Kaukauna, Wis. 

King Machine Tool Div., American Steel Found- 
rate 1150 Tennessee Ave., Cincinnati 29, 


Ohi 
New Britain Mch, Co., New Britain, Conn. 


BORING TOOLS 
American Schiess Corp., 1232 Penn Ave., Pitts- 
burgh 22, Pa 
a oh Bros. Tool Co., 5213 W. Armstrong 
ve 


hic 
Bullard Co., Ke Canfield Ave., Bridgeport 6, 


Crucible Steel Co. No America, P. O. Box 2518, 
Pittsburgh 30, 

Davis Boring Soh div. Séengs 7 tate Ma- 
chine Tool Co., F 

oo Microbore Div., 2720 ow. ten Mile 

R Royal Oak, Mich 

Ex-Cell'0 orp., 1200 Oakman Bivd., Detroit 


ic 

Maxwell industries, Inc., Ashtabula, Ohio 

Metallurgical Products bept. of General Elec- 
tric Co., Box sad Roosevelt Park Annex, 
Detroit 32, Mich. 

Pratt & Whitney Co., Inc., W. Hartford, Conn. 

Vascoloy- nomet, Corp. egan, 

esson Co. Woodward Heights Bivd., 
Detroit 26 hich. 

weer? H. & Co., 400 Vulcan St., Buffalo 


BRAKES, Press and Bending 


ett Shaper Co., P. O. Box 111, 

nati 

Cleveland "Coane & Engrg. Co., yatta, Ohio 
Lodge & Shipley Co. amilton 1 

Niagara Mch. & Tool Wks., 637 Northland 
Ave., Buffalo 11, N. Y. 

Verson Allsteel Press Co., 93rd St. and S. Ken- 
wood Ave., Chicago, ift. 


Cincin- 


BRASS 
Aerie Brass Co., 25 Broadway, New York 


Mueller Brass Co., Port Huron 35, Mich. 
Revere Copper a Brass, Inc., 230 Park Ave., 
New York, N. Y. 


BROACHES 


Equitable gna * Royal Oak, Mich. 
Ex:Cell-O Corp., | 206 Oakman bivd., Detroit 


ich. 

Lapointe Machine Tool Co., Hudson, Mass. 

Metallurgical Products Dept. of General Elec- 
tric Co., Box ge", Roosevelt Park Annex, 
Detroit 42, Mich 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 

Orban, Kurt we ame 42 Exchange Place, 
Jersey City 2, 

Sundstrand Meh “Too! Co., 2531—IIth St., 


Rockford, Ill. 
16 Arch St., Green- 


Threadwell ‘Tap & Die Co., 
field, Mass. 

Wesson Co., 1220 Woodward Heights Bivd., 
Detroit 26, Mich. 


BROACHING MACHINES, Internal 


Lapointe Machine Tool Co., Hudson, Mass. 
rban, Kurt Co., Inc., 42 Exchange Place, 
Jersey City 2, N. J. 
Pioneer Broach a 6434 Telegraph Rd., Los 
Angeles 22, 
Sundstrand Mch. Tool Co., 2531—IIth St., 
ockfor 
Inc., 211 Mill St. 


Wilson, K. R., | , Arcade, N. Y. 


BROACHING MACHINES, Surface 


Cincinnati Milling Machine Co., Special Ma- 
chine Div., Marburg Ave., Cincinnati 9, Ohio 

Lapointe Machine Tool Co., "Hudson, Mass. 

Orban, Kurt Soy, : a 42 Exchange Place 
Jersey City 2 

Pioneer’ Broach "ee., "5434 Telegraph Rd., Los 
Angeles 22, Cal. 

Sundstrand Mch. Tool Co., 2531—1Ith St., 
Rockford, Ill. 


BRONZE 


American Brass Co., Waterbury 20, Conn. 
Mueller Brass Co., Port Huron 35, Mich. 
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FOR BETTER PRODUCTIVITY... 


NEW GRINDER FITS JOB and OPERATOR 


Here is the newest modern, low-cost DoALL surface grinder. It can double 
on either your tool room work or production runs. 


This outstanding grinder offers you the practical combination of both 
manual and hydraulic worktable movement. It provides convenience and 
versatility you’ll find in no other grinder. Saddle ways support the entire 
work area. There’s no table climb. Operators can grind directly from 
handwheel calibrations to “‘tenth” accuracy—with vertical feed calibrated 
to .0001 in. and cross-feed to .0005 in. Relying upon this accuracy of 
controls, operators eliminate the old grind-and-measure practice. 


The operator can y sane Ah. $8 this | agen to y rreaig Machine height is 

adjustable. Table handwheel is easily moved from left to right side of 
DoALL DH-612 SURFACE GRINDER saddle and its position adjusted radially for greatest convenience. These 
with hydraulic table drive (optional) are a few operating features that increase operator productivity. 
pe sooner Hr ah 2% in Complete line of attachments, such as “Cool Grind” coolant system, 
Seddie tock for form end plenge grinding. hydraulic table control and many others, can be purchased with machine 
Magnetic chucks, permanent and electric or added in your plant. Before you buy any surface grinder, see the model 
types with SELECTRON® rectifier. DH-612. Ask your DoALL Sales-Service Store to demonstrate. 


GR-29 


The DéALL Company, Des Plaines, Illinois 


: Call Your D@LL Sales-Service Store 
out! ‘ * DoALL ] a 
2 = Ey / 7) 
; -" es BANDS 
THIS IS A | 


Machines ond Siedes Sertece Grinders Power Sows sHoP 
TYPICAL DoALL STORE MACHINE TOOLS cocccccsccccees CUTTING TOOLS coccccccccccess INSTRUMENTS seccccsccces IN 
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Product Directory 








“THIC LUBRICANT 
PRACTICALLY 
ELIMINATED 

BEARING 
REPLACEMENT¢” 


Says- C. O. SPARKS, INC. 








& Mundo Enginsering Co. of Los Angeles, Calif. 





“Prior to using LUBRIPLATE, we 

were replacing shaker screen 
bearings within 60 to 120 days due to 
lack of or faulty lubrication. Since we 
started using LUBRIPLATE seven years 
ago, we have only replaced two shaker 
screen bearings and these because of 
natural wear. We now use LUBRIPLATE 
for general lubrication throughout ~ur 


plant.” 
W.T. Ellington, President 
Mundo Engineering Co. 


REGARDLESS OF THE SIZE AND 
TYPE OF YOUR MACHINERY, 
LUBRIPLATE GREASE AND 
FLUID TYPE LUBRICANTS WILL 
IMPROVE ITS OPERATION AND 
REDUCE MAINTENANCE COSTS. 


LUBRIPLATE is available 
in grease and fluid densi- 
ties for every purpose... 
LUBRIPLATE H.D.S. 
Moror OIL meets today’s 
exacting requirements for 
gasoline and diesel 
engines. 

















For nearest LUBRIPLATE distributor see 
Classified Telephone Directory. Send for 
free ‘““LUBRIPLATE DATA BOOK” ...a 
valuable treatise on lubrication. Write 
LUBRIPLATE DIVISION, Fiske 
Brothers Refining Co., Newark 5, N. J. 
or Toledo 5, Ohio. 


PREVENTS wi 
COnRosion 


PIKE BROTHERS REFINING « 


a 





BRUSHES, Industrial, 
Wheel, Etc. 

Delta nan Tool Div., 400 N. Lexington Ave., 
Pittsbur P 


a. 
Osborn mitch Co., 5401 Hamilton Ave., Cleve- 
land, Ohio 


Tampico, Wire 


BUFFERS 


Delta Power bak at 400 N. Lexington Ave., 
Pittsburgh 8, 
tony piatninery Builders, Inc., 
z 
Standard Electrical Tool Co., 
, Cincinnati, Ohio 


Kalamo- 
2488-90 River 


BULLDOZERS, Metalforming 


Birdsboro Corp., Birdsboro, Pa. 

Cone En Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, 

Erie Foundry Co., 1253 W. 12th St., Erie, Pa. 

Lake Erie igctinery | Co pr. 470 Woodward 
Ave., Buffalo 17 


BURNISHING MACHINES 


Hamilton Div., Baldwin-Lima-Hamilton Corp., 
Hamilton, Ohio 

Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 


BURRING MACHINES—See Deburring 
Machines 


BURRS—See Files and Burrs, Rotary 


BUSHINGS, Drill Jig 

ay -O seat 1200 Oakman Blvd., Detroit 

Metal Carbides Sy 6001 Southern Bivd., 
Youngstown 12 

Universal Engrg. €o., Feanteriiaiin, Mich. 


BUSHINGS, Hardened Steel 


Universal Engrg. Co., Frankenmuth, Mich. 


BUSHINGS, Non-ferrous and Powdered 
Metal 

Bunting Brass & Bronze Co., 
Toledo, Ohio 

Universal Engrg. Co., Frankenmuth, Mich. 


715 Spencer, 


CALIPERS, Spring, Firm-Joint, Transfer, 
Hermaphrodite, etc.—See Layout and 


Drafting Tools Machinists’ Small 
Tools 


CALIPERS, Vernier 


Brown & Sharpe Mfg. Co., 

DoALL Co., Des” Plaines, ni 

Scherr, George So., uy ine 
New York 12,.N 


Providence, R. |. 
200 Lafayette St., 


CAM CUTTING MACHINES 
Coog Sore, 405 Lexington Ave., 


Orban, Kurt a {nc., 42 Exchange Place, 
Jersey City 2 

Van Norman Mazitine Co., 
Springfield 7, Mass. 


New York 
3640 Main St., 


CAMERAS, High Speed 


Wollensak Optical Co., Rochester 21, N. Y. 


CAM MILLING AND GRINDING 
MACHINES 


American some Corp., 


1232 Penn Ave., Pitts- 
burgh 22, 
Baird Machine "to., 


1700 Stratford Ave. 
ford, Conn. 


Landis Tool Co., Waynesboro, Pa 
Rowbottom Machine Co., Waterbury, Conn. 


, Strat- 


CAMS 


Brown & Sharpe Mfg. Co. 


Providence, R. | 
a Engrg. Co., Inc., 


750 'S. 13th, Newark 3, 


Equitable Enoineering Royal Oak, Mich. 
Rowbottom Machine Co., Waterbury, Conn. 


CARBIDES 


Chicago L Ludium Tm Corp., Pittsburgh, Pa 
Cnicone atrobe, 411 W. Ontario St., Chicago 
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DoALL Co., Des Plaines, a, 
Kennametal Inc., Latrobe, 
Linde Co., JO E. ‘42nd St., sy York 17, N. Y. 
Metal Cities “Corp., Youngstown, Ohio 
Metallurgical Products Dept. of General Elec- 
=O. 37, Roosevelt Park Annex, 
Detroit 32, Mich. 
Vascoloy- par Corp., Wau 
Wesson 0 Woodwar 


m, iil, 
. Heights Blivd., 
Detroit 26, Mich, 


CASTINGS, Die 


American Brass Co., Waterbury 20, Conn. 
Madison-Kipp Corp., Madison, Wis. 


CASTINGS, Non-ferrous 


—. Steel Co., 701 East Third St., 
m 

Mueller Bross Co., Port aon =, Mich. 
Shenango Furnace Co. # 

Textile Machine Works, Reading, Penna, 
Vascoloy-Ramet Corp., ‘Waukegan, : 


CASTINGS—Gray Iron, Malleable 

Bethlehem Steel Co., 701 East Third St., 
lehem, Pa. 

Hill Acme Co., 1201 W. 65 St., 


io 
Kaukauna Machine & Foundry Div., 
& Lewis Machine Tool Co., Kaukauna, Wis 
Malleable arn s Council 781 _ aan ‘Com- 
merce Bidg., Cleveland 14, Oh 
Meehanite al "Corp. New “Rochelle, N. Y 
Shenango Furnace Co., er, 
oem lith St., 


Sundstrand Mch. Tool Co., 
Textile Machine Works, Reading, Penna. 


Beth 


Beth 
Cleveland 2, 
Giddings 


Rockford, Ill. 


CASTINGS, Steel, Stainless, etc. 


Allegheny Ludium Steel Corp., Pittsburgh, Pa. 

Bethlehem Steel Co., 701 East Third St., Beth 
lehem, Pa 

Birdsboro Corp., Birdsboro, Pa. 

Jessop Steel Co. , Washington, Penna. 


CEMENT, Abrasive Disc 


Delta Power Tool Div., 400 N. Lexington Ave. 
Pittsburgh 8, Pa. 


CENTER-DRILLING MACHINES 
Baker — Inc., 1000 Post Ave., 
Seneca Falls Mch. Co., Seneca Falls, N 


Sundstrand Mch. Tool Co., 2531 
Rockford, | 


Toledc 


sf 
lith St., 


CENTER PUNCHES—See 
Small Tools 


Machinists’ 


CENTERS, Grinding Machines, Indexing 
Head and Lathe 
DoALL Co., Dee | Plaines, Ill. 
Metal Carbides Corp., Youngstown Ohio 
Metallurgical Products Dept. of General Elec 
237, Roosevelt Park Annex, 


Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, Mich. 


CERAMIC TOOL MATERIAL—See Too! 
Material, Ceramic 


CHAINS, Power Transmission and Con- 
veyor 
Boston Gear Works, 14 Hayward St., 


Quincy 
71, Mass. 


CHUCKING MACHINES, Multiple-Spin- 
dle Automatic 

ones Co., 286 Canfield Ave., Bridgeport 6, 
onn. 

Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. 

Cross Co., P.O. Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich. 

Goss & DeLeeuw Mch. Co., Kensi 

we ey Mch. Co., New Britain- 

New Britain, ‘Conn. 

Werner & Swase oo 5701 
Cleveland 3 

Wickes Mch. Tool Div., Wickes Corp., Saginaw, 
Mich. 


ton, Conn. 
idley Mch. 


Carnegie Ave., 


CHUCKING MACHINES, Single-Spindle 
Automatic 

Superé Co., 286 Canfield Ave., Bridgeport 6, 

Cleveland Automatic pegstine Co., 4932 Beech 
St., Cincinnati 12, Ohi 


Gisholt Machine we 1209 E. Washington Ave., 
Madison 10, 


(Continued on page 286) 
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Model TWB 42” x 192" 
Heavy Duty Roll Grinding Machine 





|LAPOINTE| CHURCHILL | sxes.sxe 


Plain Cylindrical Grinding Machine 





Precision Grinding Machines 
Available up to 72" x 432" 


A full range of PRECISION GRINDING MACHINES is now offered, 
in sizes all the way from toolroom type up to the very largest heavy 


duty roll grinding machines 36 feet between centers, with the patented 
automatic electronic feed mechanism. 


All are engineered for simplicity of operation, and ruggedly built with 
utmost care to perform the most exacting grinding operations. It can 
honestly be stated that no finer quality can be obtained than is built 
into these Lapointe Churchill Grinding Machines. 


Write for complete literature, Department M. 


LAPOINTE MACHINE COMPANY 


i | r a rT na 
HUDSON, MASSACHUSETTS 'LAPOINTE 
Exclusive U. S. Agent for a ca 


ASSOCIATED BRITISH MACHINE TOOL MAKERS, LTD. PRECISION 


MACHINE 
wii Sain GF Set: 
Planers, ad Slotters Grindion Meshines cage tl Lathes amen Gar testis Turret Lthes 
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Jones & Lamson Mch. Co., soe field, Vt. 

Pratt & Whitney Co., inc., artford, Conn. 
(Potter & Johnston) 

Seneca Falls Mch. Co., Seneca Fails, N. Y 

Sundstrand Mch. Tool Co., 2531’ 1 ith St., 
Rockford, III. 

Warner & ‘Swase Co., 5701 Carnegie Ave., 
Cleveland 83, Ohio 


Jacobs més. Co., West Hartford 10, Con 
CHUCKS, Air Operated Kearney & Trecker A cee 6784 W 
Gisholt Machine Co., 1245 E. Washington Ave., ag rng ln 
Madison 10, Wis 
Logansport Machine Co., Inc., 810 Center Ave., 


Logansport, Ind. 
Schrader’s Son, A., 470 Vanderbilt Avenue land 4, Ohio 


Pittsburgh 8, 
Madison 10, 


Racine, Wis. 


New Britain, ‘Con 


’ eeiverent ‘Enere- Co., Frankenmuth 2, Mich. 
Brooklyn, N. Y. 
ch: aner Glen Ca, 95 Gdgowesd Awe., Mew Warner & Swasey, 5701 Carnegie Ave., Cleve- 


Britain, Conn. land 3, Ohio 


Woodworth, N. A. 5 Car, 1300 E. Nine Mile Rd., 


Detroit 20, Mic 
CHUCKS, Collet "4 
Bryant Chucking Grinder Co., Springfield, Vt. 
Buck Tool Co., 2015 Schippers Lane, Kalama- 
Ch —— Ly t tic Machi Cc 3 
aveto utomatic = ine Co., 4932 B h 
Cincinnati 12, Ohi tas pendent 
me. A. Chuck Co., 806 Windsor St., Hart- 


ford 2, Conn. zoo, Mich 


Deita Power bg Ors 400 N. Lexington Ave., 

Gisholt Machine ce. 1209 E. Washington Ave., 
Gorton Mch. x “ ” Geo., 1321 Racine St., 
Hardinge’ Bros., Inc., 1420 College Ave., Elmira, 


A National, 
sas An: Mch. Co. (New Britain-Gridley Mch. 
Standard Tool Ce., '3950 Chester Ave., Cleve- 


2095 ee ‘24000 Lakeland Bivd., Cleveland 
hio 


CHUCKS, Combination Universal-Inde- 


Buck Tool ce 2015 Schippers Lane, Kalama- 





YOU CAN COUNT 
ON EVEN GREATER 
PRODUCTIVITY 


from your new machine 
when it comes with a 


MAGNA-LOCK macnetic CHUCK 


< 
S 
+ 
+f 
+ 
Nv 
hy 
Ns 
t 
t 
t 
+f 
Ht 


ELECTRICAL AND 
PERMANENT TYPES 


Noted For Their Exfra Holding Power 
Exclusive Fine-Laminated or New Fine-Grid Types 
Sizes From 5” x 10” To Meet Every Need 


Rectangular and Swiveling 
— Rotary Models Also Available 


Users know- and machine builders, too - a Magna-Lock chuck 

“natural” for a fine machine tool. When you order your 
new’ machine, specify it equipped with a Magna-Lock chuck — 
leading machine tool builders recommend and furnish Magna-Lock. 


Want details? Write today, Dept. MH59. 


aictiel, MAGNA-LOCK CORPORATION 


BIG RAPIDS, MICHIGAN, U.S.A Telephone 815 
Electrical and permanent magnet chucks, sine chucks 


parallels, V-blocks, top plates, Magna-Vise 
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Cushman Chuck Co., 806 Windsor St., Hart- 
ford onn. 

Geometrie-Horton Div Div., United Greenfield Corp., 
New H 

Gisholt Machine Co. 1209 E. Washington Ave., 
Madison 10, 

& Trecker Corp., 6784 W. National, 

pete 14, Wis. 

Skinner Chuck Co., 95 Edgewoed Ave., New 
Britain, Conn. 


CHUCKS, Compensating 


Buck Tool Co., 2015 Schippers Lane, Kalama- 
zoo, Mich. ‘ 

Burg ‘Tool and Mfg. So. Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. 

Cushman’ Chuck Co., 806 Windsor St., Hart- 
ford 2, Conn. 

Logansport Mach. Co. Inc., Logansport, Ind 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, —. : 

Woedworth, "A. Co., 1300 E. Nine Mile Rd., 
Detroit 20, Niaich 


CHUCKS, Diaphragm 


Bryant Couch — Co., Springfield, Vt. 
Woodworth, 1300 E. Nine Mile Rd., 
Detroit Xo" Mich 


CHUCKS, Drill, Key Type 

Deita Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa 

Jacobs Mfg. Co., West Hartford, Conn 


CHUCKS, Drill, Keyless 

Delite Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa. 

Jacobs Mfg. Co., West Hartford, Conn. 


CHUCKS, Full Floating 
Gisholt Mch. Co., Madison 10, Wis. 
Universal Engrg. Co., Frankenmuth 2, Mich 


CHUCKS, Gear 


Bryant mening, Grinder Co., Springfield, Vt. 

Buck Tool Co., 2015 Schippers Lane, Kalama- 
zoo, Mich. 

Cushman en Co., 806 Windsor St., Hart- 
ford 2, Con 

Geometric- lavten Div., United Greenfield Corp., 
New Haven, Conn , 

Woodworth, N. A. Co., 1300 E. Nine Mile Rd., 
Detroit 20, Mich. 


CHUCKS, Independent 


Buck Tool Co., 2015 Schippers Lane, Kalama- 
zoo, Mich. : 

Cushman en Co., 806 Windsor St., Hart- 
ford 2, Con 

Geometric- Horton ae United Greenfield Corp., 
New Havei 

Gishoit Machine Co. 1209 E. Washington Ave., 
Madison 10, 

Skinner Chuck Co, 95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Lathe 


Bullard Co., Brewster St., Bridgeport 2, Conn. 

Gisholt Machine Co., 12 209 E ‘ashington Ave., 
Madison 10, Wis. 

Jacobs Mfg. Co., West Hartford, Conn. 

Jones & Lamson Mch. Co., Springfield, Vt. 

Scherr, George, : ne, 200 fayette St., 
New York 12, 

Skinner Chuck toy 9 Edgewood Ave., New 
Britain, Conn. 

Warner & Swase Co., 5701 Carnegie Ave., 
Cleveland 3, Ohio 


CHUCKS, eee 


Brown & Sharpe M fo. Co., Erovidenss, & 

Hanchett oar hes pees © Series, Mich: 

Sundstrand Mch. o., Tith St., 
Rockford, 


i. 
Walker, O. ‘S. 1 nc., Worcester, Mass. 


CHUCKS, Power Opereted 


Buck Tool Co., 2015 Schippers Lane, Kalama- 
zoo, Mich. 

Cushman pang Co., 806 Windsor St., Hart- 
ord 

Gisholt cnn Co., 1209 E. Washington Ave., 

Lenmar Hy in Cou, wal t, Ind. 

ogansport Mc o., ogansport, In 

Skinner Chuck Co., Meeveed Ave . New 
Britain, —— 

Woodworth, e% Co., 1300 E. Nine Mile Rd., 
Detroit 20, Niaichs 
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CHUCKS, Quick Change and Safety 

Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. 

Jacobs Mfg. Co., West Hartford 10, Conn. 

Universal ngrg. Co., Frankenmuth 2: Mich. 


CHUCKS, Ring Wheel 
Cushman Starck Co., 806 Windsor St., Hart- 
ford 2, Con 
Gardner Mch. Co., 414 E. Gardner St., Beloit, 
is. 


CHUCKS, Tapping 
Jacobs Mfg. Co., West Hartford, Conn. 


CHUCKS, Universal Three-Jaw 
Buck Tool Co., 2015 Schippers Lane, Kalama- 


zoo, Mich 
ar Chuck Co., 806 Windsor St., Hart- 


for 

Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsbu urgh Pa. 

Geometric-Horton Div, United Greenfield Corp., 
New Haven, 

Gisholt Machine Co., "1209 E. Washington Ave., 
Madison 10, Wis 

Kearney & Teocker Corp., 6784 W. National, 
Logwapert Mech, ‘Cs, Inc., t, Ind. 
Loganspor c' ©., Inc., Logansport, In 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 

Warner & Swasey, 5701 Carnegie Ave., Cleve- 
land 3 io 


CHUCKS, Wrenchless 


Gisholt Machine Co. 1209 E. Washington Ave., 
Madison 10, Wis. 


CLAMPS, “C”, Teggle, Toolmakers’ 
Parallel—See Set-Up Equipment 


CLEANERS, Metal 


Oakite Products, Inc., 
York, Ve 


26 Rector St., New 
CLUTCHES 


Cleveland Punch & Shear Works Co. 3817 
St. Clair Ave., Cleveland 14, Ohio 

Minster Mch. Co., Minster, Ohio 

Wichita Clutch Co., Wichita Falls, Texas 


COIL CRADLES 
Rowe Machinery & Mfg. Co., Inc., Dallas, Texas 


COLD HEADING 

National Machinery © 

Waterbury Farrel Foun 
terbury, Conn, 


Tiffin, Ohio 
ndry & Mach. Co., Wa- 


COLLETS—See Chucks, Collet 


COMBINATION SQUARES—See Machin- 
ists’ Small Tools 


COMPARATORS, Dial, 
Air 

Federal ne Corp., 1144 Eddy St., Provi- 
dence | 

Sheffield Corp., Box 883, Dayton 1, Ohio 


COMPARATORS, Optical 


DoALL Cc., Des Plaines, Ill. 
Eastman Kodak Co. Rochester, N. Y. 
Jones & Lamson Mch. Co., Springfield, Vt. 
Opto-Metric hae Inc., 137 Verick St., New 
York 13, N. 
& Whitney ’ Co., Inc., W. Hartford, Conn. 
George Co., Inc., 200 Lafayette St., 
New York 12, N. Y. 


COMPOUNDS, Cleaning—See Cleaners, 
Metal 


Electronic and 


COMPOUNDS, Cutting, Grinding, Metal 
Drawing, etc.—See Cutting and Grind- 
ing Fluids 


COMPRESSORS, Air 
Cieow Pneumatic Tool Co., New York 17, 
Wilson, K. R. Inc., Arcade, N. Y. 


COMPUTERS, Digital 

Bendix Computer Div., Bendix Aviation Corp., 
5630 Arbor Vitae St., Los Angeles 45, Calif. 

CONTOUR FOLLOWERS—See Tracing 
Attachments 


MACHINERY, March, 1960 


CONTRACT WORK 


ae Brothers Inc., 1000 Post Ave., Toledo 


CONTROL SHAFTS—See Lead-screws & 
Splines, Ball Bearing 


Ohio 
Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 


Ohio 

Cleveland Automatic Machine Co., 4932 Beech 
St., Cincinnati 12 

Eisler Engrg. Co., 750 4 °13th St., Newark 3, 


Equitable Enaingering, Be Royal Oak, Mich Fluids 
Erie we Co 253 W. 12th St., Erie, 
enn 
Keamey” & Trecker Corp., 6784 W. National, COPPER 
Milwaukee 14, Wis. Acsarigen Brass Co., 25 Broadway, New York, 


Lake Erie Machinery, Ce a aa 470 Woodward 
Mueller Brass Co., Port Huron 35, Mich. 


Ave., Buffalo 
Pratt & Whitney Co., Bs W. Hartford, Conn. Revere Copper & Sram Inc., 230 Park Ave., 
New York, N. 


Root, B. M., Co., York, Pa. 
Textile Machine Works, soana, Pa. 

Van Keuren Co. 176 Waltham St., Watertown COUNTERBORES AND COUNTERSINKS 
ee tea 411 W. Ontario St., Chicago 
Circular Tool Co., Inc., 765 Allens Ave., Provi- 
dence me Ss 


72, Mass. 
5, 
Cleveland ‘Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio 


(Continued on page 288) 


CONVEYORS FOR DUST, CHIPS, ETC. 
Barnes, W. F. & John Co., Rockford, III. 


COOLANTS—See Cutting & Grinding 


CONTROLLERS 
Allen-Bradley Co., 1331 S. Ist St., Milwaukee, 


is. 
General Electric Co., Schenectady, N. Y. 








From More Than 1200 ® Catalog Items... 








CIRCLE R Circoloy saws greatly outperform 
HSS in service life, longer production runs, 
superior cutting, lower cost— and they‘re ren- 
dered shock-resistant, non-brittle by exclusive 
Circle R Heat Treating. As catalogued among 
1200-plus items, or designed especially on order. 

Consult a CIRCLE R Specialist in... 
BURBANK INDIANAPOLIS 
MUAUNCE 


CHICAGO NEW YORK CIT 
CLEVELAND 
DAY bo] 


Y 
PHILADELPHIA 
PHOEN! 
DETROIT 
HACKENSACK ESTER 


CIRCULAR TOOL CO.,INC. 


PROVIDENCE 5, RHODE ISLAND 
Specialists in Circular Cutting Tools Since 1923 


METAL SLITTING SAWS + COPPER SLITTING SawS + SCREW SLOTTING Saws - 


COMMUTATOR SLOTTING SAWS + JEWELERS SLOTTING SAWS + CUT OFF Saws + Cecutan 
EWIVES & ROTARY SHEAR BLADES + 


CORCOLOY STEEL SAWS + SOLID & TIPPED TUNGSTEN CARBIDE SAWS + COMBINED DRILLS & COUNTERSINES + CENTER Rtamens 
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Yoder Rotary Slitters 
reduce inventory... 
speed production 


To help meet the demands of tight 
production schedules, YODER 
Slitters reduce mill-width stock 
quickly and economically to desired 
widths. If your needs are as low as 
100 tons per month, time and man- 
power savings alone will offset the 
cost of your YODER Slitter in a 
matter of months, while reducing 
basic inventories. Compactly 
designed, standard YODER Slitters 
are built to handle standard coil 
widths... completely engineered 
lines for special requirements. 


YODER accessories, such as coil 
cars, swivel unloaders, scrap chop- 
pers, scrap disposers, plate levelers 
and coil boxes, make stock handling 
fast and easy. 


YODER also makes a complete line 
of Cold Roll-Forming equipment 
and Pipe and Tube Mills. To profit 
from YODER’S years of engineer- 
ing and service experience, contact 
your local YODER representative or 


send for the YODER Slitter Manual. 


Investigate the many advantages of YODER- 
engineered Slitter Installations. Write today for 
this comprehensive, 80 page YODER Slitter 
Manval... it’s yours for the asking! 


THE YODER COMPANY 
5504 Walworth Avenue + Cleveland 1, Ohio 


ROTARY 
SLITTING 
LINES 





Sound ill Twig Drill Co., Gpentield, Mass. 

LL Co., Des Plaines, it 

RS tc Corp., 1200 Oakman Bivd., Detroit 

Mohawk Tools, Inc., Montpelier, Ohio. 

ae Twist Drill & Tool Co., Rochester, 

ic 

Pratt & Whitne Ss Inc., W. Hartford, Conn. 

ae Tool , 3950 Chester Ave. ., Cleve- 
land Ohio 

Thivedwel To & Die Co., 16 Arch St., Green- 
field, Mass. 

Wesson Co., 1200 _ Meetuerd Heights Blvd., 
Detroit 26, Mich 


COUPLINGS 


Birdsboro Corp., Birdsboro, 

Boston Gear Works, 14, Po St., Quincy 
71, Mass. 

Mueller Brass Co., vo Huron, Mic 

Schrader’s Sons Py 470 Vanderbilt Ave., 
Brooklyn 38, 

Walker Co. Inc., 0” S.. Rockdale St., Worces- 
ter, Mass. 


CRANES, Electric Traveling 
Cleveland Crane & Engrg. Co., Wickliffe, Ohio 


CUTTERS, Keyseating 


Baker an Inc., 1000 Post Ave., 


Toledo 
10, 


DoALL” Des Plaines, 
Mitts & Merrill, 1009 e,' Woter St., Saginaw, 


Mich. 
National Twist Drill & Tool Co., 


Rochester, 
ich. 
Pratt & Whitney Co., Inc., W. Hartford, Conn. 


CUTTERS, Milling 

Carper -Colman Co., 1300 Rock St., Rockford, 

Brown & ett Mfg. Co. Providence, R. |. 

Chicago-Latr 411 . Ontario =. Chicago 
10, I. (end mills). 

Cleveland Be Drill Co., 
Cleveland, Ohio 

DoALL Co., Des Plaines, 

ee Corp., 1200 1 Bivd., Detroit 

Gorton, George, Mch. Co., 1321 Racine St., 
Racine, Wis. 

Kearney & Lis ago fr 6784 W. National, 
Milwaukee 14, 

Kennametal, Inc., Tah Penna. 

Metallurgical Products Dept. of General Elec- 

: 37, Roosevelt Park Annex, 

Detroit 42, Mich. 


Motch & Meryweather Mchy. Co., 888 E. 70th 
St., Cleveland 3, Ohio 

National Twist Drill & Tool Co., 

' 

Pratt & ihitney | Inc., W. Hartford, Conn. 

Standard Tool tae Chester Ave., Cleve- 
land 14, Oh lo 

Tomkins-Johnson Co., Jackson, Mich. 

Vascoloy-Ramet Corp., Wauke: ian, Ill. 
esson Co., 1220 Woodwar Heights Blvd., 
Detroit 26, Mich. 


1242 E. 49th St., 


Rochester, 


CUTTING AND GRINDING FLUIDS 


Cincinnati Milling Machine Company, Cincin- 
nati Milling Products Div., ateare Ave., 
Cincinnati Ohio 

CRP pevics oil Co., 70 Pine St., New York, 


Johnson, S. C. & Son, Inc., Racine, Wis. 
Oakite 5. Products, inc., 26 Rector St., New 


York 6, N 
Shell Oil Co., 50 W. 50th St., New York, N. Y. 
Sinclair nn Co., 600 Fifth Ave., New 


“Oil Co., Ltd., 2727 S. Troy St., 


Chicago $5, WW 
Tone, Inc., 135 E. 42nd St. New York 17, 


CUTTING-OFF MACHINES, Lathe Type 
Bardons & Oliver, Inc., 1133 W. Ninth St., 
Cleveland 13, Ohio 
Brown & Sharpe M . Co., Providence, 
Cheers Maenatie ‘Machine Co., 493 ‘Beech 
Cincinnati 12, Ohi 
Medsen Machine Tool Co, Jackson, Mich. 


CUTTING-OFF SAWS, Abrasive Wheel 

Delta Power Tool BW. 400 N. Lexington Ave., 
Pittsburgh 8 

Johnson Manufacturing Co., Albion, Mich. 

we Co., 1 New Bond St., Worcester 6, 

ass. 

Ty-Sa-Man Machine Co., Inc., 1093 White 
Ave., Knoxville, Tenn. 

Wallace Supplies A Co., 1310 W. Diversey 
Parkway, Chicago 14 iif 
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CUTTING TOOLS—See Tool Material 


CYLINDERS, Air 


Cushman Chuck Co., 806 Windsor St., Hart- 
ford 2, Conn. 

Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, lil. 

Hydraulic Press Mfg. Co., Mt. Gilead, Ohio 

Logansport Mch. Co., Inc., Logans ort, Ind. 

Skinner Chuck Co., 95 Edgewood ve., New 
Britain, Conn. 

Tomkins-Johnson Co., Jackson, a 

Wilson, K. R., Inc., Arcade, N.Y 


CYLINDERS, Hydraulic 

Barnes, 2. S., Corp., 301 S. Water St., Rock- 
ford, 

Chicago Pasunetie Tool O., New York 17, N.Y. 

Hannitin Co., Div. Parker- Hannifin Corp., Des 
Plaines, Ill. 

Hydraulic Press Mfg. Co., Mt. Gilead, Ohio 

Logansport Mch. Co., inc., Logansport, Ind. 

Tomkins-Johnson Co., Jackson, Michigan 

Vickers Inc., Administrative & ‘Engineering Cen- 
ter, Box 302, Detroit 32, men 

Wilson, K. R., Inc., Arcade, N % A 


DEBURRING MACHINES 


Barber-Colman Co., 1300 Rock St., Rockford, 
Illinois 


Delta Power we ies 400 N. Lexington Ave., 
Pittsburgh 8, i : 

Lamb, F. aN Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 

Orban Kurt Co., Inc., 
Jersey City 2, N. J. , 

Osborn Mfg. Co., 5401 Hamilton Ave., Cleve- 
land 14, Ohio 

Pratt & Whitney Co., Inc., W. sorters, mp 

Sheffield Corp., Box 893 Dayton, o 


Wallace Supplies Mfg. owe Diversey 
Parkway, Chicago 14, Til, 


42 Exchange Place, 


DEMAGNETIZERS 
Blanchard Mch. Co., 64 State St., Cambridge, 


Mass. 
Crucible Steel Co. of America, P. O. Box 2518 
Pittsburgh 30, ’ 


DIAMONDS, Industrial 


Engelhard 2: a Maes Inc., 113 Astor St., 
ewark 2, 


DIE CASTINGS—See Casting, Die 


DIE CASTING MACHINES 


B & T Machinery Co., Rockford, III. 
ae ay Automatic ‘Machine Co., 4932 Beech 
Cincinnati 12, 
Hydraulic Press Mfg. _ Mount Gilead, Ohio 
Lake Erie Macnieh Y Corp., 470 Woodward 
Ave., Buffalo 17 


DIE CUSHIONS 
Bliss, E. W. Co., 1375 Raft Rd., S. W., Canton, 
fe) 


hio 

Clearing Bg of W...S. jatisirien, Inc., 6499 
Ww. Chicago 38, 

Danly Fecha Specialties, ks 2100 South 
Laramie, Chica 4 50, Ill. 

Minster Machine Minster a 

Verson Allsteel Frets Co., $3rd St., and S. 
Kenwood Ave., Chicago, “TH. 


DIEING MACHINES 
Pratt & Whitney Co., Inc., W. Hartford, Conn. 


DIE INSERTS, Carbide 


Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 

Kennametal, Inc., Latrobe, Penna 

Metallurgical, Products Dept. of General Elec- 
tric Co., Box eer, Roosevelt Park Annex, 
Detroit 32, Mich 

Vascoloy- Ramet Corp., Waukegan, Ill. 


DIE SETS AND DIEMAKERS’ SUPPLIES 
Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 
hio 


Danly Machine Specialties, Inc., 2100 South 
Laramie, Chicago 50, Ill. 

Producto Mch. °., 
Bridgeport 1, Conn. 
. &. Tool Co., —— 255 North 18th St., 
Ampere, E. Orange, J. 

Wales- Pstrippit, Inc., ca N. Y. 


985 Housatonic Ave., 


DIE SINKING MACHINES—See Milling 
Machines, Die Sinking, etc. 
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PERFORMANCE 


Put a ball bearing to work and you can soon tell whether 
it has it or not. And “it” is a combination of many things: 
balance, speed, quiet, smooth running. 

Federal ball bearings have all these qualities. And tough 
SAE 52100 steel gives them the trouper’s “heart” that 


FEDERAL ON FILM—A 16 mm. color sound film 
takes you through our 400,000 sq. ft. plant. 
Loaned free. Just ask for it. 


He. deral $ «::-. 


keeps them at their best — performance after performance. 

Any wonder why Federal ball bearings have been win- 
ning the applause of so many of the most demanding 
companies in American industry? They'll star for you, too. 
Send for the Federal catalog which includes practically 
every type and size bearing you may need. It’s one of the 
greatest ball bearing shows on earth. ..and one that’s been 
going on for almost fifty years! 


THE FEDERAL BEARINGS CO., INC., Poughkeepsie, N. Y. 


manufacturers 


BALL BEARINGS 


Ci 





Product Directory 





ALLEN MANUFACTURING COMPANY 
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Allenpoint’s deep, full-circle 
bite assures tremendous 
resistance to removal torque! 
Stays tighter longer! 


When you need a set screw that you can depend on to 
stay tight under heavy strain and vibrations, specify 
ALLENPOINT. Here’s why you can always depend 
on ALLENPOINT: proper design of the cup diameter 
results in a rugged grip that makes the full-circle pat- 
tern you see here... deep, strong, clean sockets allow 
full wrenching leverage...and uniform Class 3A 
threads assure a tight friction lock over the entire 
length of Allenpoint Set Screws. 


Ask your ALLEN’ Distributor -for 
samples and full engineering de- 
tails—he’s always ready, willing, and 
able to give you prompt, practi- 
cal service! 


ANNIVERSARY YEAR ; 1910-1960 


HARTFORD 1, CONNECTICUT, U.S.A. 
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DIE STOCKS—See Stocks and Dies 


DIES, Blanking, Forming, Drawing, Ex- 
truding, etc. 

Cincinnati Soper Co., P. O. Box 111, Cincin- 
te) 


nati 11 
Metal ides Corp., Youngstown, Ohio 
Metallurgical Products Dept. of General Elec- 
i ay? =", Roosevelt Park Annex, 
,, Mich, 


Bridgeport 7, Conn. 
i . & Tool Wks., 637 Northland 
Ave., Buffalo 11, N. Y. 

Ryerson & Son, Inc., Jos. T., 16th & Rockwell 
St., Chicago 8, Ill. 

Vascoloy-Ramet Corp., Waukegan, Ill. 

Verson Alisteel Press Co., 93rd St., and S. 
Kenwood Ave., Chicago, Ill. 

Wales-Strippit, Inc., Akron, N. Y. 


-, Inc., 740 Union Ave., 


DIES, Lettering and Embossing 
Wales-Strippit, Inc., Akron, N. Y. 


DIES, Self-opening Threading 


Consolidated Mch. Tool Div., 565 Blossom Rd., 
Rochester 10, N. Y. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Jones & Lamson Mch. Co., Springfield, Vt. 

Lendis Mch. Co., Waynesboro, Pa. 


ar Thread Cutting—See Stocks and 
les 


DIES, Thread Rolling 


Landis Machine Co., Waynesboro, Pa. 

Pratt & Whitney Co., Inc., W. Hartford, Conn. 
Reed Rolled Thread Die Co., Holden, Mass. 
Sheffield Corp., Box 893, Dayton 1, Ohio. 


DIE STEELS 
Jessop Steel Co., Washington, Pa. 


DISINTEGRATORS 


Cincinnati Milli Machine Co., Milling 
Div., Marburg Ave., Cincinnat{ 9, Ohio 
Cosg Corp., 405 Lexington Ave., New 


Elox Corp. of Michigan, Troy, Mich. 


DIVIDERS AND TRAMMELS—See 
out and Drafting Tools 


DIVIDING HEADS—See Indexing 
Spacing Equipment 


DOWEL PINS 


Allen Mfg. Co., Bloomfield, Conn. 

Danly Machine Specialties, Inc., 2100 South 
Laramie, Chicago 50, Ill. ; 

Producto Machine Co., 985 Housatonic Ave., 
Bridgeport, Conn. 

U. S. Tool Co., Inc., 255 North 18th St., 
Ampere, E, Orange, N. J. 


DRAWING COMPOUNDS 
Cakite Products Inc., 26 Rector St., New York 


Stuart, D. A. Oil Co., Ltd., 2727 S. Troy St., 
Chicago 23, Ill. 


DRESSERS, Grinding Wheel 
as” Co., 254 N. Laurel Ave., Des Plaines, 


Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 


2, Mich. 
Hamilton Tool Co., 834 S. 9th St., Hamilton, 
0. 


10. 
Metal Carbides Corp., Youngstown, Ohio 
Metallurgical Products Dept. of General Elec- 
ic Co., B 237, Roosevelt Park Annex, 
Detroit $2, Mich. 

Moore Special Tool Co., Inc., 724 Union Ave., 
en Conn. 

Norton Co., \ New Bond St. Worcester, Mass. 
herr, George, Co., Inc., 400 Lafayette St., 
New York 12, N. Y. 

air Corp., 721 Springfield St., Dayton 1, 


Ohio 
Standard Tool Co., 3950 Chester Ave., Cleve- 
land 14, Ohio 


DRIFT KEYS 


Chicage-Latrebe, 411 W. Ontario St., Chicago 
DoALL Co., Des Plaines, Ill. 
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Farval Centralized Lubrication 
on Littell Straightening Machine nae 
Eliminates Down-time, Saves Bearings fh, a 


EVERY BEARING 
EVERV WHERE 


This versatile No. 424 Littell Machine straightens coiled steel stock Avec ae 
.050” thick by 24’ wide, and automatically supplies a free loop of pre- ‘tee 
straightened stock at proper speeds required for smooth, efficient punch- Lubrication __ 


press operation—even through the most complicated progressive dies. No. 249 


Keeping press output at top level allows no down-time for the Littell 4 
- se ’ KEYS TO A E 
No. 424 straightener. Its built-in Farval Manual Dualine System pro- ain sage! Saran gang 
tects the machine’s 24 most important bearings— keeps them adequately —WROTOVEL YOU SOS HO GN OF Parvel 


” . : ° . ° —the familiar val ifol 
lubricated while the machine remains continuously on the job. ee ee ee 
lubricant lines and central pumping 
On industrial equipment all over the world, Farval delivers measured station—you know a machine is being 


amounts of clean lubricant at regular intervals to all vital bearings. properly lubricated. Farval manually 
From a central station, lubricant is pumped under pressure to a measur- operated and automatic systems 
ing valve at each bearing, providing the exact amount of lubricant desired. protect millions of industrial bearings. 


If you want your production equipment to stay in top-operating 
condition—to reduce costs, boost profits—then write for free Bulletin 3 J 
26-S. It tells the complete ‘“Farval Story”. / J: 7 , / Va / 
Farval Division - Eaton Manufacturing Company 
3276 East 80th Street : Cleveland 4, Ohio ® see" 


MACHINERY, March, 1960 For more data circle this page number on card at back of book 241 





Product Directory 





, 
hA/ U 


J 


TO RECEIVE YOUR COPY ot 


ECORI 
SERVOMECRANISMS 
IN INDUSTY... 


a 20 page illustrated discussion 
of components and applications 


CONTENTS: 


DESCRIPTION OF A SERVOVALVE 
Single stage, Two-stage, Three-stage, 
Mechanical feedbock, Industrial. 

TYPES OF SERVOVALVES 

Flow control, Pressure control, Pressure- 


flow control, Dynamic pressure feedback, 
Acceleration switching. 


APPLICATIONS OF SERVOVALVES 
Position control: Fixed position control, 


Point-to-point position control, Variable 
Position control. 


Velocity controls: Constant speed con- 
trol, Feed-rate control. 


Force controls: Tension control, Pro- 
grammed force control. 


CASE HISTORIES 

Spar mill tracer controls, Printing press 
steering control, Automatic cart steering 
control, Contour cavity mill control, Press 
brake tilt control. 


MOOG 


slectedhydeaviic servocontats? Yeu L] Ne Cl 


Your comments: 









































DRILL HEADS, Multiple Spindle 


ms aaihere Inc., 1000 Post Ave., Toledo 

Barnes Drill Co., 814 Chestnut, Rockford, Ill. 

Baush Machine Tool Co., 15° Wason Ave., 
Springfield 1, Mass. 

ee Forge Co., 390 Broadway, Buffalo, 

Burg Tool and Mfg. Co., Inc., 15001 S .Fi- 
gueroa, Gardena Calif. 

Chains Div., Atlas Press Co., Kalamazoo, 

ich. 

Cross Co., P. O. Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich. 

Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa. 

Jarvis Corp., Middletown, Conn. 

Kearney & Me rg 3 SP 6784 W. National, 
Milwaukee 14, 
Lamb, F. Joseph ba 
Detroit 34, Mich 
Leland Gifford ee, 


5664 E. Nine Mile Rd., 
Box 989, Worcester 1, 


ass 
National we eg: A cee * ete Richmond, Ind. 
Root, 


Snyder Corp., 3400 *. ‘Latayette Ave., Detroit 
ic 

Thriftmaster es Corp., 1014 N. Plum St., 
Lancaster, 

United States Drill Head Co., 616 Burns, Cin- 
cinnati, Ohio 

lage Inc., 24000 Lakeland Bivd., Cleveland 

io 


DRILL HEADS, Unit Type 


Barnes Drill Co., 814 Chestnut, Rockford, Ill. 

Delta Power Tool Div., Rockwell Mfg. Co., 
Pittsburgh, Pa. 

Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford 12, Conn. 

Kingsbury Mch. Tool “ep. Keene, 

Lamb, F. <—- Co., 663 E. Nine ‘Miie Rd., 
Detroit 34, Mic 

Snow Manufacturing Co., Bellwood, Illinois 


DRILL SLEEVES AND EXTENSION 
HOLDERS 
CR eeme. 411 W. Ontario St., Chicago 


Cleveland Twist Drill Co., 
Cleveland 14, Ohio 

DoALL Co., Des Plaines, III. 

Greenfield ‘Tap & Die <09p- Greenfield, Mass. 

National patemetic Tool Co., Inc., S. 7th & N 
St., Richmond, Ind. 

Nationa! Twist brit & Tool Co., 
Mich. 


1242 E. 49th St., 


Rochester, 


DRILLING ATTACHMENTS, 
Spindle—See Drill Heads, 
Spindle, and Vises, Machine 


Multiple 
Multiple 


DRILLING AND BORING UNITS, Self- 
contained 

Baker Brothers Inc., 1000 Post Ave., Toledo 
10, Ohi 


¥ te) 

Barnes, W. F. & John Co., Rockford, Ill. 

Baush Machine Tool Co., 15 Wason Ave., 
Springfield, Mass. 

Buhr Machine Tool Co., 839 Green St., Ann 
Arbor, Mich. 

Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. 

Cross Co., P. O. Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich. 

Kaukauna Machine & Foundry Div., Biddings 
& Lewis Machine Tool Co., Kaukauna, Wis. 

Kearney & Me rig core 6784 W. National, 
Milwaukee 14, 

Lamb, F. Joseph og 
Detroit 34, Mich. 

Leland-Gifford Co., Box 989, Worcester 1, 

ass. 

National Automatic Tool Co., 
Sts., Richmond, Ind. 

Olivetti Corp. of America, 42-33 Northern 
Bivd., Long Island City 1 i 2 ° 

Sheffield Corp., Box 893, Dayton 1, Ohio 

Snyder Corp., ‘3400 E Lafayette Ave., Detroit 


5663 E. Nine Mile Rd., 


S. 7th and N 


, Mich. 
Zager, Inc., 24000 Lakeland Bivd., Cleveland 
3, Ohio 


. 


DRILLING MACHINE FEEDS, Hydraulic 
Beckett-Harcum Co., Wilmington, Ohio 


DRILLING MACHINES, Automatic 
Baker Brothers Inc., 1000 Post Ave., Toledo 


, Ohio 

Barnes Drill Co., 814 Chestnut, Rockford, Ill. 

Barnes, W. F. & John Co., Rockford, Ill. 

Baush Machine Tool Co., 15 Wason Ave., 
Springfield, Mass. 

Bodine Corp., 317 Mt. Grove St., Bridgeport 5, 
Conn. 

Buhr Machine Tool Co., 
Arbor, Mic 

Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. 


839 Greene St., Ann 


For more data circle this page number on card at back of book 


Cross Co., P. O. Box 2635, Park Grove Postal 
Sta., Detroit 5, Mich 

Davis  & Thompson Co., 4460 N. 12th St., 
Milwaukee 10, 

Edlund Mchry. Co., 4 Cortland, N. ; 

Kearney & recker. Lorp., 6784 W" National, 
Milwaukee 14, 

Kingsbury Mch. ‘Toot Corp. Keene 

Lamb, F. Joseph Co., 5663 E. er ‘Mile Rd., 
Detroit 34, Mich. 

wo -Gifford o., Box 989, Worcester 1, 

Moline Tool Co., Moline, Ill. 

National Automatic Tool Co., Inc., S. 7th and 
N Sts., Richmond, Ind. 

Olivetti Corp. of America, 42- 33 Northern 
Bivd., Long Island City .. N. 

Snow Manufacturing Co., Bellwood, i. 

Snyder re’ 3400 E. Lafayette Ave., Detroit 
4 

Wales- Strippit, Inc., Akron, N. Y. 

ae ga 24000 Lakeland Blvd., Cleveland 


DRILLING MACHINES, Bench 


Buffalo Forge Co., 490 Broadway, Buffalo, 
N. Y. 

Burgmaster Corp., 15001 S. Figueroa, Gardena, 
alif. 


Cincinnati Lathe Ma ae Co., 3207 Disney St., 


Cincinnati 9, 

Clausing Div., Atlas Press Co., Kalamazoo, 
Mich. 

Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa. 

Edlund Machinery Co., Div., Cortland, N. Y. 

Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio 

834 9th St., 


Hamilton Tool Co., 
Ohio 
Leland-Gifford Co., Box 989, Worcester, Mass. 


Olivetti Corp. of America, 42-33 Northern 
Bivd., Long Island City 1, N. Y¥ 


Hamilton, 


DRILLING MACHINES, Deep Hole 

Baker Brothers Inc., 1000 Post Ave., 
10, Ohio 

Baush Machine Tool Co., 
Springfield, Mass. 

Berthiez, Charles, 5 Rue Montalivet, Paris, 
France 

~~. — and Mfg. Co., Inc., 15001 S. Fi- 

Gardena, nag 
DoALL “Co., Des Plaines, | 1. 
Ex-Cell-O Corp., 1200 1. 3 Bivd., Detroit 


32, Mich. 

Leland-Gifford Co., Box 989, Worcester 1 
ass. 

National Automatic Tool Co., Inc., 


Sts., Richmond, Ind. 
Wales-Strippit, Inc., Akron, N. Y. 


Toledo 
15 Wason Ave., 


’ 


S. 7th and 


DRILLING MACHINES, Gang, Multiple- 
spindle 

Baker Brothers Inc., 1000 Post Ave., 
10, Ohio 

Barnes Drill Co., 814 Chestnut, Rockford, III. 

Barnes, W. & John Co., Rockford, Ill. 

Baush Machine Tool Co., 15 Wason Ave., 
Springfield, Mass. 

Bodine Corp., 317 Mt. Grove St., Bridgeport 5, 


Toledo 


onn. 

Buhr Lag 4 Tool Co., 839 Green St., Ann 
Arbor, 

Burgmaster 5 me 15001 S. Figueroa, Gardena, 
ali 

Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 

gueroa, Gardena, Calif. 

Cincinnati Bickford Div., Oakley, Cincinnati, 


io 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Davis & Tigengeon Co., 4460 124th St., Mil- 
waukee 10 

Delta Power rool” biv., 400 N. Lexington Ave., 
Pittsburgh 8, 

Edlund Machinery Div., Cortiand, N. Y. 

Fosdick Mch. Snel Co., 1638 Blue Rock, Cin- 


cinnati 23, 

ae tes Bros. = Co., 136 12th St., Rockford, 

— Tool Co., 834 So. 9th St., Hamilton, 

Ingersoll a Machine Co., 505 Fulton Ave., 

ockford, Ill 
Lamb, F. Joseph o., 5663 E. Nine Mile Rd., 
Detroit 34, Mic’ 

Leland-Gifford "Box +P. Worcester, Mass. 

Moline Tool Co., Moline, 4 

National Automatic Tool x; 
,_ Richmond, Ind. 
Corp. of America, 


Bivd., Lon we City 1, 
Root, B. M., Co., 


Pa 
Zogar, een 24000 “Tahelend Bivd., Cleveland 


, &. 7th and 
42- 4 Northern 
N. Y. 


DRILLING MACHINES, Radial 

American Tool Works Co., Pearl & Eggleston 
Ave., Cincinnati, Ohio 

Burg Tool and Mfg. Co., Inc., 15001 S Fi- 
gueroa, Soswe, Calif. 

Carlton Mch. Too! Co., 2961 Meeker St., Cin- 
cinnati 25, ray 


(Continued on page 244) 
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MASTERS and PADS 
INC 


STYLE "'S”’ 
STYLE "B” MASTER COLLETS and PADS 
MASTER FEED FINGERS and PADS The Only MASTER COLLET with 
Rd tk ih aa No Work Pressure On The Screw 
No § No Pi Available For: Cléveland-Cone 
” “ pra ° fig ace — Gridley and Acme-Gridley 
vailable For: Brown arpe Nati A — New Britai 
Cleveland — Cone — Davenport — Greenlee one sient aurea: 
Gridley and Acme-Gridley — National Acme 
New Britain — Warner & Swasey 


CARRIED IN STOCK FOR PROMPT DELIVERY IN: 
Atlanta, Boston, Chicago, Dayton, Detroit, Elmira, Hartford, Los Angeles, 
New York, Philadelphia, Seattle, Portland, Minneapolis, Oakland, St. Louis, Toronto 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 
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1960 
TOOL SHOW 
and CONFERENCE 


DETROIT ARTILLERY ARMORY 
APRIL 21ST THRU 28TH 


The nation’s foremost forum for the advancement 
of scientific knowledge in the field of tool engineering 
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Cincinnati Bickford Div., Oakley, Cincinnati, 


io 

Cincinnati Gilbert Machine et Co., 3366 
Beekman St., tg be 23, Ohi 

Cincinnati n Lathe & Tool Co., 3207 Disney St., 

nati 9. oe io 

Cleveland Punch & Shear Vem Co., 3917 St. 
Clair Ave., Cleveland 14, Ohi 

Cosa Corp., 405 Lexington , New York 


Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio 


DRILLING MACHINES, Sensitive 
a1 Soothers, Inc., 1000 Post Ave., Toledo 


Buffalo forge Co., 490 Broadway, Buffalo, 
Suspngeter Corp., 15001 S. Figueroa, Gardena, 
ali 


Burg Tool and Mfg. ae Inc., 15001 S. Fi- 
guera, Gardena, 
Cincinnati Bickford Oly. Oakiey Cincinnati, 


Cincinnati Lathe & Tool Co., 3207-3211 Disney 
St., Cincinnati 9, Ohio 
Covmine Div., Atlas Press Co., Kalamazoo, 


Cosa “Core. 405 Lexington Ave., New York 


Delta Power Tool o-. 400 N. Lexington Ave., 
Pittsburgh 

Edlund Machinery %o., Div., Cortland, N. Y. 

Fosdick Mch. Tool Co., 1638 Blue Rock St., 
Cincinnati 23, Ohi 


Heenen Tool 1 Co., 834 S. 9th St., Hamilton, 


Leland-Gifford Co., Box 989, Worcester, Mass. 

National Automatic Tool Co., Inc., S. 7th and 
N Sts., Richmond, Ind. 

Olivetti “Corp. of Aunerice, 42-33 Northern 
Bivd. Lore Island City 1 a we 

Wales-Strippit Inc., Akron, N. Y. 


DRILLING MACHINES, Universal Radial 


Kaukauna Machine & Foundry Div., Giddings 
& Lewis Machine Tool Co., Kaukauna, Wis. 


DRILLING MACHINES, Upright 
Baker an Inc., 1000 Post Ave., Toledo 
io 


Barnes, W. F. & John Co., Rockford, III. 
“ere Forge Co., 490 Broadway, Buffalo, 


a Corp., 15001 S. Figueroa, Gardena, 


Burg Tool and pte Co., 15001 S. Figueroa, 
aH Calif. 


— Bickford Div., Oakley, Cincinnati, 


Cincinnati Lathe & Tool Co., 3207 Disney St., 
Cincinnati 9, Ohio 


Cosa Corp., 405 Lexington Ave., New York 


Fosdick Mch. font Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohi 
Ingersoll Milling Mch. Co., 2442 Douglas St., 
ockford, 
National Automatic — Co., Inc., S. 7th and 
Sts., Richmo 


Rehnberg- Jacobson ag Co., 2135 Kishwaukee 
St., Rockford, 


Wales-Strippit, © Akron, N. Y. 


DRILLS, Center 
Chicago-Latrobe, 411 W. Ontario St., Chicago 


Cingular Foot | Co., 765 Allens Ave., Provi- 


nce 
Cleveland ‘Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio 

Cogsdill Twist Drill Co., greenfield, Mass. 
DoALL Co., Des Plaines, 

Greenfield ‘Tap & Die torp., Greenfield, Mass. 
oe Twist Drill ool Co., Rochester, 
ic 


Pratt & Whitne Hartford, Conn. 

Sqnderd Pe < 4980" Chester Ave., Cleve- 
land Ohio 

Theseciwetl Tap & Die Co., 16 Arch St., Green- 
field, Mass. 


DRILLS, Core 


Ace Drill Corp., Adrian, Mic’ 
or , 411 Ww. Bion St., Chicago 


TH] 
Cleveland Twist Drill Co., 1242 E. 49th St., 
Severond 14, Ohio 
ALL Co., Des Plaines, 
Ex- Cell.O Corp., 1200 . Bivd., Detroit 


ich. 
Greaitielg Tap & Die Corp., Greenfield, Mass. 
as Predege Dept. of General Elec- 
237, Roosevelt Park Annex, 
Detroit ‘2 ‘Mich. 


Mohawk Tools, Inc., Montpelier, Ohio 
ae Twist Drill & Tool Co., Rochester, 


Mi 

Pratt & hy wey B Inc., W. Hartford, Conn. 

Standard Tool 50 Chester Ave., Cleve 
land 14, Ohi ie 

Wesson Co., 1220 Woodward Heights Bivd., 
Detroit 26, Mich. 
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enema 


Downtime on an important production press is far 
more expensive than the direct maintenance costs 
involved. Schedules are disrupted — workers and 
machines stand idle—production is lost—profits suffer. 
Production time on a $30,000 press is very conserva- 
tively worth $30 per hour. On this basis alone, one 
sixteen-hour day of downtime will incur costs of $480. 
In a nominal 3-year payout period, one extra day of 
production per year can repay 5% of your press cost. 


Danly presses are engineered to give you that extra 
day of production, many times over. Design innova- 
tions years ahead of the industry, and an extra meas- 
ure of brawn and precision keep Danly equipment on 
the job month after month, without maintenance in- 
terruptions. 


Outstanding case in point: the 500-ton, straight side 


EVEN ONE 

How you’re ahead with Danly’s years-ahead design LESS DAY OF 
OWNTIME 

PER YEAR 

RETURNS MORE THAN 5% OF YOUR PRESS COST 


rN Ja 


press pictured above has been operating at the Gen- 
eral Electric Company’s Hotpoint Division Plant at 
Milwaukee, Wisconsin for eleven full years without 
losing a single day of scheduled production! During 
that time it has paused only twice for planned main- 
tenance. Seven other Danly presses in this pressroom 
have equally impressive records of maintenance-free 
operation. 


Savings in maintenance downtime alone can wipe out 
all price differential between quality and “economy” 
equipment. Still more profit will be 

realized from longer die life, im- 

proved parts accuracy, and other 

bonus benefits. For a frank and com- 

prehensive review of these advan- 

tages, SEND FOR BULLETIN 300. 


DAN Ly Gp 


DANLY MACHINE SPECIALTIES, INC., 2100 S. LARAMIE AVE., CHICAGO 50, ILLINOIS 
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DRILLS, Deep Hole, -_ 
Ace Drill Corp., Agi 
Chicago-Latrobe, we , «ee St., Chicago 
Eldorado Tool & Mfg. Corp., Milford, Conn. 

Greenfield Tap & Die Corp., Greenfield, Mass. 
— Twist Drill & Tool Co., Rochester, 


Pratt. 4 Whitney Co., Inc., W. Hartford, Conn. 


DRILLS, Oil Hole, Oil Tube 


Chicago Heights Steel Co., Chicago Hts., Ill. 
Chicago-Latrobe, 411 Ontario St., Chicago 


i, 
Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio 
DoALL Co., Des Plaines, i. 
Greenfield Tap & Die Cor Greenfield, Mass. 
— Twist Drill & Tool Co., Rochester, 
ic 


DRILLS, Portable Electric 
Cheapo Pneumatic Tool Co., New York 17, 


DRILLS, Portable pneumatic 


Buckeye Tools, Corp., Deyten, Ohio 
—- Pneumatic Tool Co., New York 17, 


Cleco Air Tools Div., Reed Roller Bit Co., 
Houston, Tex. 


DRILLS, Ratchet 


ne ey, Bros. Tool Co., 5213 W. Armstrong 
hicago 46, Ill. 
Chicage-Latrobe, 411 W. Ontario St., Chicago 


Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio 

Standard Tool Co., 3950 Chester Ave., Cleve- 
land 14, Ohio 


DRILLS, Subland 


Ace Drill Corp., Adrian, Mic 
Chicago- -Latrobe, 411 W. a St., Chicago 
Cleveland Twist a Co., 1242 E. 49th St., 
ag ag 14, 
DoALL Co., Des Plaines, il. 
on fila Tap & Die Corp., Greenfield, Mass. 
Mohawk Tools, Inc., Mont ‘lier, Ohio 
—— Twist Drill & Tool Co., Rochester, 
ich. 





its specifications add up 


to high production capacity 


Logan No. 6565 14” Lathe 


Logan designs greater reliability and accuracy, and 
longer life into its lathes by a generous combination of 


high-capacity features. For instance — 


®@ An oversize spindle with 15s” bore turns on four super- 
precision ball bearings with built-in preload 


Spindle speeds 
to 2000 rpm 


l'2" Levermatic 
collet chuck 


capacity 


14° swing 


over bed 


@ A variable-speed drive lets you change speed while work 


is turning — without shifting belts 


© A warp-free lathe bed with high, strong walls braced by 40 
oversize ribs to withstand heaviest stresses; two V-ways 


9” swing over 


saddle cross slide 


between 


centers 


and two flat ways are flame-hardened and precision-ground, 


There are many more reasons why this and other Logan 
Lathes have a greater capacity. The complete specifications 


tell the story. Write for them. 


LOGAN ENGINEERING CO. Dept. K-360 4901 Lawrence Avenue. Chicago 30, lilinois 
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DRILLS, Twist, High-Speed Steel, Carbon 
Steel 


Ace Drill Cop, Adrian, Mich 
Chicago Heights Steel Co., Chicago Hts., lil. 
Crier -Latrobe, 411 . Ontario St., Chicago 


Cleveland Twist Drill Co., 1242 49th St., Cleve- 

an L io 

DoALL Co., Des Plaines, III. 

Greenfield ‘Tap & Die Corp., Greenfield, Mass. 

Mohawk Tools, Inc., Mont Hier, Ohio 

— Twist Drill & Tool Co., Rochester, 

Pratt & Whitney ee Inc., W. Hartford, Conn. 

Threadwell Tap & Die Co., 16 Arch, Green- 
field, Mass. 


DRILLS, Twist, Carbide, Carbide-Tipped 

Ace Drill Corp., Adrian, Mich. 

Mogan Ludlum | Steel Corp., Oliver Bidg., 
Pittsburgh 22, 

Chicago-Latrobe, 411 W. Ontario St., Chicago 


Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio 

DoALL Co., Des Plai nes, lil. 

National twist Drill &' Tool Co., 

Pratt & Whitney Co., Inc., W. Hartford, Conn 

Threadwell Tap & Bie Co., 16 Arch, Green 
field, Mass. 


Rochester, 


DRILLS, Wire 
NT. Latrobe, 411 W. Ontario St., Chicago 


Cleveland Twist Drill Co. Cleveland, Ohio 
Cogsdill Twist Drill Co., Greenfie!d, Mass. 
Greenfield Tap & Die Corp., Greenfield, Mass 
National Twist Drill & Tool Co., Rochester, 


Mic 
Standard Tool Co., 3950 Chester Ave., Cieve- 
land 14, Ohio 


DUPLICATING ATTACHMENTS—See 
Tracing Attachments 


DUST COLLECTORS AND CONTROL 
SYSTEMS 


Brown & Sharpe Mfg. Co., Providence, R. |. 

Hammond Machinery Bu:iders, iInc., Ka ama 
zoo, Mich. 

Pangborn Corp., Hagerstown, Md. 

Standard Electrical Tool Co., 2500 River Rd 
Cincinnati 14, Ohio 


ELECTRICAL DISCHARGE MACHINES 
—See Disintegrators 


ELECTRONIC CONTROL SYSTEMS 


Hughes Products, international Airport Station, 
Los Angeles 45, Ca 

naire: Path Inc., {0321 Anza, Los Angeles 45, 
Cal, 

Reliance Electric & Engrg. Co., 1200 Ivanhoe 
Rd., Cleveland 10, Ohio 

Stromberg-Carison Div., General 


Dynamics 
Corp., 1493 N. Goodman St., 
N.Y. 


Rochester 3 


ENGRAVING MACHINES 


Cong Corp., 405 Lexington Ave., New York 

Wy, ™ 2 

Gorton, Geo., Mach., 1321 Racine St., Racine, 
Wis 


EXTRACTORS, Screw 

Chicogp Latrobe, 411 W. Ontario St., Chicago 
10, I 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio 

Greenfield Tap & Die Corp., Greenfield, Mass 

Williams, J. H. & Co., 400 Vulcan St., Buffalc 
7 SS 


‘ 


FACING HEADS 


Baker Brothers Inc., 1000 Post Ave., Toledo 
i io 

Cross Co., P.O. Box peas, Park Grove Posta! 
Sta., Detroit 5, Mich 

Davis Boring Tool Div., , Giddings & Lewis Mch. 
Tool Co., Fond du Lac, 

Giddings & Lewis Machine Tool Co., Fond du 
Lac, Wis. 

Kaukauna Machine & Foundry Div., Giddings 
& Lewis Machine Tool Co., Kaukauna, Wis. 

Mummert-Dixon Co., Hanover, Pa. 
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big advantages with all 


CLEVELAND 
New Style 


COUNTERSINKS 
a 


@ Easy feeding 
@ Long tool life 
@ Burr-free holes 
@ Better finish 


Many tests in customers’ plants have proved that the newly 
designed CLEVELAND New Style Countersinks give outstand- 
ing performance in all materials . . . on both machine and 
portable equipment . . . and operate without chatter over a 
wider range of speeds and feeds than ever before possible. 

The High Speed New Style Countersinks (Single Flute and 
Three Flute) are available in body diameters of %” to 1%”, 
with included angles of 60°, 82°, 90°, 100°, 110° and 120° 
for sizes up to 1”, and angles of 60° and 82° for the 1%” size. 

The Carbide Tipped New Style Countersinks (Single Flute 
and Three Flute) come in body diameters of %” to 1”, with 
included angles of 60° and 82°. 


Write for your copy of this Helpful New Folder 


Gives recommendations for countersinking holes in various materials, in 
both portable and machine work. Illustrates methods of regrinding. 
Lists the sizes and point angles of the new Countersinks. 


TELEPHONE YOUR INDUSTRIAL SUPPLY DISTRIBUTOR 
for CLEVELAND } Quality Tools... prompt delivery from stock 


THE CLEVELAND TwIST DRILL Co. 


1242 East 49th Street - Cleweland 14, Ohio 


Stockrooms: New York « Atlanta « Cleveland « Detroit * Chicago * Dallas * Los Angeles * San Francisco 
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3 Whatever the product 


Don’t let adaptation and compromise determine your 
gearing specifications. Custom-made gears and gear boxes 
from Cincinnati Gear are competitively priced—yet, they 
afford the design engineer full freedom to incorporate 
the exact transmission components he requires to suit 
his specific need. 


Send us your prints for quotation. 


THE 
CINCINNATI 
GEAR CoO. 


© Wooster Pike and Mariemont Ave. Cincinnati 27, Ohio 
Custom Gear Makers Since 1907 


GEARS ars 
For more data circle this page number ass Boers of oy 
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FANS, Exhaust, Ventilating 
ngiee Forge Co., 490 Broadway, Buffalo, 


FASTENERS 


Allen Mfg. Co., Bloomfield, Conn. 

Bethlehem Steel Co., 701 East Third St., Beth- 
lehem, Pa. 

Orban, Kurt Co., Inc., 42 Exchange Place, 
Jersey City 2 & 

, Burdsall & Ward Bolt & Nut Co., 

Port Chester, N. Y. 

wera? H. & Co., 400 Vulcan St., Buffalo 


FEEDERS, Automatic 


Detroit Power Screwdriver Co., 2799 W. Fort 
St., Detroit 16, Mich. 

Gear-O-Mation Div., a Tool Co., 7171 
McNichols Rd., Detroit 12, Mich. 

Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 


FILES, Band 
DoALL Co., Des Plaines, Ill. 


FILES, General-purpose, Swiss Pattern 
DoALL Co., Des Plaines, Ill. 


FILES AND BURRS, Rotary 


DoALL Co., Des Plaines, Ill. 

Jarvis Corp., Middletown, Conn. 

Pratt & ag Co., Inc., W. Hartford, Conn. 

Wesson Co., 1220 Woodward Heights Blivd., 
Ferndale, Mich. 


FILING MACHINES 
Cihenge Pneumatic Tool Co., New York 17, 
DoALL Co., Des Plaines, Ill. 


Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 


FILTERS, Coolant and Oil 

Besmes Drill Co., 814 Chestnut St., Rockford, 
Cuno En ineering Corp., Meriden, Conn. 
Marvel Enginering Co., 7227 N. Hamlin Ave., 


Chicago 45, Ill. 
U. S. Hoffman Machinery Corp., Syracuse, N.Y. 


FLAME-HARDENING MACHINES 


Cincinnati Milling Machine Co., Meta-Dynam- 
ics Div. re. Ave., Cincinnati 9, Ohio 

Gleason Works, 1000 University Ave., Roch- 
ester 3, N. Y. 


FLEXIBLE SHAFT EQUIPMENT 


Jarvis Corp., Middletown, Conn. 


FORGING HAMMERS, Steam and Air 


Chambersburg Engrg. Co., Chambersburg, Pa. 
as Foundry Co., 1253 W. 12th St., Erie, 
enna. 


FORGING MACHINES, Headers, 
Upsetters, Presses 

Ajax Mfg. Co., 1441 Chardon Rd., Cleveland 
17, Ohio 

Bliss, E. W. Co., 1375 Raff Rd. S. W. Can- 


ton io 
Hill Acme Co., 1201 W. 65th St., Cleveland 


: io 

Lake Erie phachinery, Corp., 470 Woodward 
Ave., Buffalo 17, N. Y. 

National Machinery Co., Tiffin, Ohio 

Waterbury Farrel Foundry & Mch. Co., Water 
bury, Conn. 


FORGINGS, Drop 

Bethlehem Steel Co., 701 East Third St., Beth 
lehem, Pa. 

Crucible Steel Co. of America, P. O. Box 2518, 


Pittsburgh 30, Pa. 
Williams, H. & Co., 400 Vulcan St., Buffalo 


FORGINGS, Hollow-Bored 

Bethlehem Steel Co., 701 East Third St., Beth- 
lehem, Pa. 

Crucible Steel Co. of America, P. O. Box 2518, 


Pittsburgh 30, Pa. 
Mueller Brass Co., Port Huron 35, Mich. 


FORGINGS, Press 
Bethlehem Steel Co., 701 East Third St., Beth- 
lehem, Pa. 
Cleveland Punch & Shear Works Co., 3917 St. 
° 


Clair Ave., Cleveland 14, Ohi 
(Continued on page 250) 
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HAVE YOU CHECKED THESE FACTS 


: 0 
GUN DRILLING? 


s. 


Se 
~ 
The Most 
Economical Gun 


Drilling Machine on 
the Market. 


Utilizes 

the Full Potential 

of Modern Rotating Gun 
Drills. 


Deep, 

Accurate Holes with 

Fine Finish (2 to 32 Micro 
Inches in most materials). 


Easy Drilling of 
Difficult Problem 
Holes. 


Ability to Pre- 
cision Drill Odd 5 
Shaped Pieces. <0” 


of 


\ 


EDLUNE 


\ Gun Drilling Machine Model 2G and High Pressure 
Coolant System —The only Vertical Gun Drilling 


Accurate 

Drilling of All 

Types of Material — 
Aluminum, Cast Iron, Brass, 
Tool Steel, Stainless, 

and other Steels. 


Can Eliminate 
Second Operations — 
Reaming, Grinding, 
and Honing. 


Write for descriptive Bulletin 2G or contact the EDLUND Representative in 

your area for complete information on the Vertical Gun Drilling Machine 

and Coolant System. 

SPECIAL CONTRACT JOB WORK FOR GUN DRILLING CAN BE ARRANGED 
WITH EDLUND. SEND PART, BLUEPRINT AND REQUIREMENTS. 


EDLUND REPRESENTATIVES IN MAJOR CITIES 


KDLUND 


MACHINERY COMPANY Cortland, New York 


Division of Har 


ride Ml Qeldelolachilolal 
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Crucible Steel Co. of America, P. O. Box 2518, 
Pittsburgh 30, Pa. 

Minster Mch. Co., Minster, Ohio 

Mueller Brass Co., Port Huron 35 

Revere Copper tg Begs Inc., 236 me Ave., 
New York 17, N. Y. (die- pressed) 


FORGINGS, Upset 
Bettohem Steel Co., 701 East Third St., Beth- 


lehem, Pa. 
Crucible Steel Co. of America, P. O. Box 2518, 
Pittsburgh 30, P. 


FORMING MACHINES, Cold Rolling 


Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Michigan Tool Co. ‘Hour Gilead, Ohio 
Niagara Mch. ‘. Tool Wrks, 637 Northland 
Ave., Buffalo ¥. 

Yoder ‘Co., 3%0" Walworth, Cleveland, Ohio 





FORMING MACHINES, Multiple-slide 

Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn. 

Bliss, E. W. Co., 1375 Raff Rd., S. W., Can- 
ton, 

Brown & , Mfg. Co., Providence, R. 1. 

Chambersburg Engrg. Co., ‘Chambersburg, Pa. 

rs Div., of U. S. industries, Inc., 6499 

Sth St., Chicago 38, Ill. 

Lake Erie Machiner Corp., 470 Woodward 
Ave., Buffalo 17, KY 

U. S. Tool Co., Inc., 385 North Main St., 
Ampere, E. Orange, N. J. 


Hotpoint relies on... FORMING TOOLS or Tool Blanks 


Brown & Sharpe Mfg. Co., Providence, R. 
Crucible Steel Co. o America, P. O. Box 2518, 


Pittsburgh 30, Pa 
National Broach & Mch. Co., 5600 St. Jean 
Ave., Gover 2, Mich 
ae Wesson Co., 220 Woodward Heights Bivd., 
Ferndale, Mice 
GAGE BLOCKS 


Federal Multi-gun, combination spot and projec- Brown & Sharpe Mfg. Co., Providence, R. |. 
. . : Pn A DoALL Co., Des Plaines, Ill. 

tion welders are a vital link in the exacting Pratt & Whitney Co., Inc., W. Hartford, Conn. 
production schedules of Hotpoint ranges. The we Fee Rit ¥ Inc., 200 Lafayette St., 
Federal unit shown below welds and forms range 

frames—adjusts to accommodate five cabinet GAGES, Ai 
- tee : : : ir Comparator 
sizes—maintains high Hotpoint volume without 7 3 


aes - Federal Products Corp., 1144 Eddy St., Provi- 
sacrificing quality standards. . dence |, R. I. ag aie bint mn 
. . - ra itne o., INnc., ° arttord, onn. 
Leading metal fabricators throughout the country tao, & >ro8 Co. Inc,’ 260 Lafayette St., 
have learned they can rely on Federal resistance New York 1 : 
welders and Warco mechanical presses for de- Sheffield Corp., Box 893, Dayton 1, Ohio 


ere ee GAGES, Automatic Sorting 
er Proaucts Corp., 1144 Eddy St., Provi- 

THE FEDERAL MACHINE AND WELDER COMPANY Pratt & Whitney. Co., Inc., W. Hartford, Conn. 

Warren, Ohio Sheffield Corp., Box ‘893, Dayton 1 , Ohio 


<m ome | GAGES DIAL, Bore, Height, Depth, 
federal; Thread, Groove, etc. 


Ames, B. C. Co., Waltham 54, Mass. 

Brown & Sharpe Mfg. Co. Providence, R. |. 
Bryant sy. wrneer o., Springfield, Vt. 
Coes Gage Co., P. 0. Box 3806, Detroit, 


DoALL Co., Des Plaines, Ill. 
Federal Products Corp., 1144 Eddy St., Provi- 
dence 1, I. 














R. 
General Electric Co., Schenectady, N. Y. 
Orban, Kurt So ‘Inc., 42 Exchange Place, 
Jersey City 2 J. 
Pratt & Whitney Co., Inc., W. Hartford, Conn. 
Scherr, George Co., Inc., 200 Lafayete St., 
New York tas em. Ve 


GAGES, Electric Comparator 
Airborne Instruments Laboratory, Huntington 
Station, 
& Sharpe Mfg. Co., Providence, R. | 
Co., Des Plaines, 
Federal Products Corp., 1144 Eddy St., Provi- 
dence 1, R. |. 
General Electric Co., Schenectady, N. Y. 
Pratt & Whitney Co., Inc., W. Hartford, Conn 
Sheffield Corp., Box’ 893, Dayton 1, Ohio 


GAGES, as 


Equteble E ineering, Royal Oak, Mich. 
— Prod WH Corp., 1144 Eddy St., Provi- 
lence 


Pratt & Whitney Co., Inc., W. Hartford, Conn. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GAGES, Machinists’ Hand, including 
Center, Cutter Clearance, Drill Point, 
Drill Size, Planer, Radius, Screw Pitch, 
Taper Telescoping Thickness 

(Continued on page 252) 
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SCHRADER SQUARE-END CYLINDERS 


meet and exceed JIC specs . . . 250 psi air... 750 psi hydraulic! 


Here’s compact, versatile straight-line power. Just look 
at the features! 

Use Schrader’s new square-end double-acting cylin- 
ders for holding, positioning, moving work—for push, 
pull or lifting—for automating manual operations. In 
five sizes up to 4-inch bore, and with five interchange- 
able mountings, these “square-ends” are economical 
and versatile. Bolt, leg, flush, side flush or base ... each 
JIC Cylinder will mount all five ways. Suitable for air 


Bolt Mounting Leg Mounting 


Flush Mounting 


pressures to 250 psi, or hydraulically to 750 psi—avail- 
able cushioned or non-cushioned. 

You get safe, controlled, low-cost power with 
Schrader “square-ends”—another addition to the line 
of famous Schrader quality Air Control Products. 

Large stocks available at nearby Schrader Distribu- 
tor—plus expert help to improve your air control cir- 


cuits. Write for your complete specifications and data 
on these “square-ends.” 


Side-Flush Mounting Base Mounting 


die 


=) 


A. SCHRADER’S SON 
Division of Scovill Manufacturing Co. 
454 Vanderbilt Avenue, Brooklyn 38, N. Y. 


o division of SCOVILLE QUALITY AIR CONTROL PRODUCTS 


MACHINERY, March, 1960 


For more data circle this page number on card at back of book 251 





Product Directory 





this machine is 
dle operations o 
three ends of a 
taneously or in seq 
out changing set-up 
that will do this. 
“1-2-3” means ability t 
operations on one, two or 


It is the only standard machine 


dle work requiring machining 
ree ends simultaneously or in 


sequence—a method exclusive with 
Goss & DeLeeuw and offered on this 
machine. 


For complete details ask for illustrated 
bulletin. Send samples of your work for 
time and cost estimates. 


MACHINE COMPANY, KENSINGTON, CONN., U.S.A. 
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Brown & Sharpe 


Co., Providence, R. |. 
Federal Products eife. 1144 Eddy St., Provi- 


nce R, 
Williams, ye H. & Co., 400 Vulcan St., Buffalo 


GAGES, Multiple | 
oe vous Aap 1144 Eddy St., Provi- 


Pratt '. f Whithe Inc., ¥. Hartford, Conn. 

Sheffield Com. Sex” 893 ton 1, Ohio 

Woodworth, N.' A. 400 . Nine’ Mile Rd., 
Detroit 20, Wich” 


GAGES, Plug and Ring 

Brown & Sharpe Mfg. Co., Providence, R. |. 
DoALL Co., Des | Plaines, Ili. 

Greenfield ‘Tap & Die Corp., Greenfield, Mass. 

Metallurgical Products Dept. of General Elec- 
tric Box “af Roosevelt Park Annex, 
Detroit 22, Mich 

Pratt & Whitney Co., — W. Hartford, Conn. 

Scherr, George Co., 200 Lafayette St., 
New York 

Sheffield a “Box 893, Dayton 1, Ohio 

eee eA Tap & Die Co., 16 Arch, Green- 
ie 


Mass. 
Van Keuren Co., 176 Waltham St., Watertown 


Winter Bros. Co. Rochester Mich. 
Woodworth, N. A. Co., 1306 E. Nine Mile Rd., 
Detroit 20, Mich. 


GAGES, Roli, Thread, Snap 
ae Products Corp., 1144 Eddy St., Provi- 


Greenfield’ Tap & Die Corp., Greenfield, Mass. 

Pratt & Whitney Co., Inc., W. Hartford, Conn. 

Sheffield Cor, , Box 893 ton |, Ohio 

Threadwell & Die Co., 6 Arch, Green- 
field, hom” 


— Surface rg a 


DoALL Des Plaines 
Seettiely “Corn Box $33" ‘peyton 1, Ohio 


GAGES, VERNIER, Height, Depth, Gear 
Tooth 


Brown & Sharpe M Co. Providence, R. |. 

DoALL Co., Des Plas, ih. 

Equitable En ineering, Royal Oak, Mich 

Federal “ ucts Corp., 1144 Eddy St., Provi- 
dence 1, R. |. 


GEAR BURNISHERS 


Fellows Gear Shaper Co., Springfield, Vt. 
Geanee Yorke 000 University Ave., Roches- 


}¥ » 2 
sheffield , *& Box 893, Dayton 1, Ohio 


GEAR CHAMFERING ROUNDING AND 
DEBURRING MACHINES 
Coss Gn. 405 Lexington Ave., New York 17, 


Cross Co., P. O. Box 3835, Park Grove Postal! 
Sta., Detroit 5, Mich, 

Gleason Works, 1000 University Ave., Roches 
tea a ¥. 


F. Joseph Co., 5663 E. Nine Mile Rd., 
om roit 34, Mich. 


Orban, aut Co., Inc., 42 Exchange Place, Jer- 
shattieid Corp., * Box 893, Dayton 1, Ohio 


GEAR meen hearer 


Brown. & Sheree eM Co., Providence, R. 
Co Corp., 40. ee Ave., New York 17; 


Equitable Engineering * a al Oak, ish. 

Fellows Gear shaper pringfield, 

“re Works, 1000 University Ave., , 
r 


Michigan Tool Ng 7171 E. McNichols Rd., 
Detroit 12, 
Notonat items % pach. Co., 5600 St. Jean 
Ave., Detroit 2, Mich 
1 i Co., {nc., 42 Exchange Place, Jer- 
City 2 
Scherr, George 'Co., Inc., 200 Lafayette St., 
New York 12, N. Y. 


GEAR CUTTING MACHINES, Bevel and 
Spiral 

Com Corp., 405 Lexington Ave., New York 17, 

Gleason bt 1000 University Ave., Roches- 
ter 

Orban, kurt Co., Inc., 42 Exchange Place, Jer- 

Scherr, George Ce, Inc., 200 Lafayette St., 
New York 12, N. Y. 


GEAR CUTTING MACHINES, Worm and 
Worm Wheels 
a Co., 1300 Rock St., Rockford, 


(Continued on page 254) 
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300 HOUSINGS PER HOUR 


produced on Greenlee machine— 


with assist from MIcKERS$, hydraulics 


Here's a Greenlee transfer machine that produces 300 steering gear housings 
per hour while performing a total of 114 close tolerance machining operations. 
This outstanding performance record is achieved because the machine combines 
advanced design ideas with the best available components. 








Self-contained Vickers hydraulic power packages provide controlled power 
for clamping the pallet-mounted workpieces in precise position at each work 
station, driving transfer mechanisms and for movement of tertain machine heads. 
These power packages are designed to JIC (Joint Industry Conference) standards 
which means easy maintenance and minimum downtime to you. 


Vickers offers you power packages, either standard or custom engineered that 
provide an almost unlimited number of choices to meet your specific technical 
requirements. You can choose from the broadest product line in the industry any 
combination of controls for use with single, double, two-pressure or two-stage pumps 
(the latter for pressures to 2000 psi), and for variable and constant delivery pumps 


to 5000 psi. Your choice of components will be packaged with the size or shape 
reservoir best suited for your job. 


Whether the Vickers power package you choose is standard or custom 
engineered, you save money and time because it comes ready-to-go—designed 
and assembled to the highest standard of quality by hydraulic specialists. 


Get more data by writing today for Bulletin 5001C or by consulting your 
nearby Vickers application engineer. 


VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 
Machinery Hydraulics Division 
ADMINISTRATIVE and ENGINEERING CENTER 


Department 1403 * Detroit 32, Michigan 
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PRECISION 
SPLINE 
\ ROLLING 


Involute Splines 
and Serrations 


with fillet roots 


Reed 3-Cylindrical Die Machine 


produces splines faster with 
greater accuracy 


Rolled Splines 
and Serrations 
are 

Smoother . 
Stronger... 


More Uniform 


The Reed 3 cylindrical die method of generating accu- 
rate involute splines and serrations in seconds greatly 
reduces production costs. 

The precise tracking of the 3 self-feeding dies cold 
forms the teeth with either 30° or 45° pressure angles. It 
gives greater tooth strength and better surface finish. The 
machine may be automated or equipped with a semi- 
automatic loading fixture. 


REED REED ROLLED THREAD DIE CO. 


Specialists in Thread and Form Rolling Tools and Equipment 
(©) $M-175 


HOLDEN, MASSACHUSETTS, U.S.A. 
Sales Offices in: Buffalo, Chicago, Cleveland, Compton, Calif., Denver, Detroit, Englewood, N. J.; 
Houston, Indianapolis, Milwavkee, Montreal, New York City, Phila., Pittsburgh, St. Louis, Syracuse, Toronto 


Write today for de- 
tailed information. 





254 For more date circle this page number on card at back of book 





Cosa Corp., 405 Lexington Ave., New York 17, 
Gleason Vor 1000 University Ave., Roches- 


ter 3 
Fi je. Co., 1470 Chestnut 
—_ on, Co., Inc., 42 Exchange Place, Jer- 


Cit 
ro, Gearon, Ce 5 ae 200 Lafayete St., 
aa York RS 


GEAR GRINDERS—See Grinding Ma- 
chines, Gear 


GEAR HOBBERS 


American Soiions Corp., 1232 Penn. Ave., Pitts- 
burgh 


sae Colman ye 1300 Rock St., Rockford, 
Cose a 405 Lexington Ave., New York 17, 


Fellows Gear Shaper Co., patel, 
— Tool Co., 834 S. 9th aie Hamilton, 


Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 

Orban, Kurt Co., + ae 42 Exchange Place, Jer- 
sey ‘City a N. 


GEAR HONERS 


National Broach & Mch. Co., 5600 St. Jean, 
Detroit 13, Mich. 


GEAR LAPPERS 


Fellows Gear Shaper Co., Springfield, Vt. 
5 a 000 University Ave., Roches- 


Michigan Tool Co., 7171 E. Nichols Rd., De- 
Detroit 12, Mic h. 

National Broach & Mch. Co., 5600 St. Jean, 
Ave., Detroit 13, Mich 


GEAR MOTORS—See Speed Reducers 


GEAR RACKS 


Equitable Engineering. fove! Oak, Mich 
Illinois Gear Mch. Co., 2!08 N. Natchez 
Ave. ee 5, 
say or & Mch. Co., The, 3901 Hamilton 
Ave., Cleveland 4, Ohio 


GEAR SHAPERS 
Cosa yr 405 Lexington Ave., New York 17 


Fellows Gear Shaper Co., Springfield, Vt. 

Lapointe Machine Tool Co., Hudson, Mass. 

Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 


GEAR SHAVERS 


Fellows Gear py i Co., Springfield, Vt. 

Michigan Tool 7171 E. McNichols Rd., 
Detroit 12, Mich. 

National Broach & Mch. Co., 5600 St. Jean, 
Ave., Detroit 13, Mich. 


GEARS, AND GEAR BLANKS, Non- 
metallic 
Boston —¥ Works, 14 Hayward St., Quincy 


Cincinati ‘Gear Co., Wooster Pike and Marie- 
mont Ave. Cincinnati, Ohio 
a * a r Corp., Box 934, Syracuse, 


Equitable Engineering, Royal Oak 

Greaves Machine Tool Co., 2011 bien Ave., 
Cincinnati, Ohio 

Illinois Gear Mch. Co., 2108 N. Natchez 
Ave., Chicago 5, Ill. 

New Jersey Gear & Mfg. Co., Hillside a 

Ryerson, Jos. T. & Son, Inc., 16th and fuk: 
well St., Chicago 8, Ill, 

Stahl Gear & Mch. Co., 3901 Hamilton Ave., 
Cleveland 14, Ohio 


GEARS, Cut 


Avondale Marine Ways 
Birdsboro Corp., Bird a. 
Boston Gear Works, 14 Hayward St., Quincy 


ass. 

Cincinnati Gear Co., Wooster Pike and Marie- 
mont Ave., Cincinnati, Ohio 

Diefendorf Gear Corp., Box 934, Syrgcuse, N.Y 

Equitable Engineering novel Oak 

Greaves Machine Tool Co., 2011 besten Ave., 
Cincinnati, Ohio 

Illinois Gear’ & Mach. Co., 2108 N. Natchez 
Ave., Chicago 5, Ill. 

Invo Spline, Inc., Hazel Park, Mich. 

National Broach’ & Mch. Co., 5600 St. Jean 
Ave., Detroit 13, Mich. 


(Continued on page 256) 
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Kearney & Trecker builds 
production machine tools 
for every industry 


For Over 60 Years, Kearney & Trecker engineers 
have helped solve production problems of metal- 
working industries. Whatever your product or prob- 
lem, Kearney & Trecker Custom Engineering Service 
can help you find cost-reducing solutions, Backing 
up this outstanding service is one of the most up-to- 
date plants in the world devoted exclusively to man- 
ufacturing modern production machine tools. 


For the Whole Story 
. . - ask your local Kearney & Trecker repre- 
sentative for Bulletin SMD-57.. . 16 pages 
packed with ‘“Performance-Proved” examples of 
how K & T Custom Engineering has paid off for 
manufacturers in every industry. 


STEAM TURBINE INDUSTRY 
3 station rotary index 
machine mills root ends on 
large turbine buckets. 


RAILWAY EQUIPMENT INDUSTRY 
30 station railroad car wheel 
boring, facing, and turning 

machine. 


AIR CONDITIONING INDUSTRY 
Mills cylinder pads and feet on a variety 


of compressor housings. 





4 KEARNEVETRECK FR ) 


m (EL aa 





DIESEL ENGINE INDUSTRY : : bbe 
15 stations — 31 milling, drilling, reaming opera- Se 


tions on 6, 8, 12-cylinder, V-type engine blocks. KEARNEY & TRECKER CORP. 


6800 W. NATIONAL AVE. + MILWAUKEE 14, Wis. 
(Phone GReenfield 6-8300... Direct Distance Dialing Code 414) 
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bed gg Mfg. Co., 1470 Chestnut 
Isid 


a Rich. fo, 3901 Hamilton Ave., 
A Ry 14, 
Verson Alistee! any Co., 93rd St., & S. Ken- 
wod Ave., Chicago, 


GENERATORS, Electric 


Reliance Electric & Engrg. Co., 1200 Ivanhoe 
Rd., Cleveland 10, Ohio 


GRADUATING MACHINES 
Gorgon Geo., Mch. Co., 1321 Racine St., Ra- 


Wis 
Pratt th Whitney Co., Inc., W. Hartford, Conn. 


GREASES—See 


Lubricating Oils and 
Greases 


GRINDERS, Bench, Floor and Snag 

Delta Power er’ sp 400 N. Lexington Ave., 
Pittsburgh 8, 

Hammond As Builders, Inc., Kalama- 
zoo, Mich. 


Jones & Lamson Mch. Co., Springfield, Vt. 

Mummurt-Dixon Co., Hanover, Pa. 

a > yy - Electrical Tool Co. 2488-90 River 
, Cincinnati, Ohio 


GRINDERS, Carbide Tool 
Cop Gore.. 405 Lexington Ave., New York 17, 


Delta ; ae Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa. 
DoALL Co., Des Plaines, i. 
Elox Corp. “of Michi a“ Troy, Mich. 
ay \eahcnd 1200 Oakman Bivd., Detroit 
, Mic 
emg 2 Machinery Builders, Inc., Kalama- 
zoo, 
— ‘Machine Co., 10 New Bond St., Worces- 
er 
Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit ‘82, iM h, 
Norton Co., New Bond St., 


Mass. 

Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 

Standard Electrical Tool Co. 2488-90 River 
Rd., Cincinnati, Ohio 

Wesson Co., 1220  eeatward Heights Bivd., 


Worcester 6, 


Detroit 26, Mich 





Take a CLOSE 


This Buck feature TRIPLES chuck 
life-Keyway gibs take up wear 


You have some unbeatable profit-making features going for you 
with Buck Aluminum Body chucks. The easily-adjusted gibs to take 
up wear and prevent bell-mouthing are just one advantage. 

Aluminum body and new design master jaws save 40% of con- 


ventional chuck weight... 


increase efficiency, save machine wear. 


001” precision is guaranteed by the famous Buck Ajust-Tru prin- 
ciple that permits machining jaws in the tool room and final precision 
adjustment wnder full gripping pressure. 


Front plate, ways, master jaws, gibs are all hardened and ground 


and thoroughly lubricated. 


These unique new power chucks are another reason why —“You 
make money every time you chuck with Buck.” Send for a catalog — 


see for yourself. 


Aluminum Body power chucks are 
ilable in di ters up to 18”. Also 





in 
see the Scroll, Independent, Dust-Proof, 
and Gear chucks. 


BUCK TOOL COMPANY 


320 SCHIPPERS LANE * KALAMAZOO, MICH. 
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GRINDERS, Die and Mold 
DoALL Co., Des Plaines, Ill. 
Norton Co., 1 New Bond St., 


Mass. 
Standard Electrical Tool Co., 
Rd., Cincinnati, Ohio 


Worcester 6, 
2488-90 River 


GRINDERS, Drill Point 


Clquseine Div., Atlas Press Co., 

Consolidated Mch. Tool Div., 565 Blossom Rd., 
Rochester 10, 

Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8, 
Hammond Machinery Builders, Inc., Kalama- 
zoo, Mich ; 
Oliver’ Instrument Co., 1410 E. Maumee, Adrian 
Mich. (also drill point thinner) 

Orban, ‘Kurt Co., Inc., 42 Exchange Place, Jer- 
sey ‘City N: 

Standard Electrical Tool Co., 2500 River Rd., 
Cincinnati 4, Ohio 


Kalamazoo, 


GRINDERS, Face Mill 


Kearney & Treaker Corp., 6784 W. National, 
Wilwaukee 14, Wis. 

Mattison Machine Works 454 Blackhawk Park 
Ave., Rockford, III. 

Oliver ‘Instrument Co., 1410 E. Maumee St., 
Adrian, Mich 


GRINDERS, Knife and Shear 


Hill Acme Co., 1201 W. 65th St. Cleveland 
Ohio 
Mattison Machine Works, Rockford, III. 
Mummert-Dixon Co., Hanover, Pa. ; 
Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati 4, Ohio 


GRINDERS, Portable Electric 


Chicago Pneumatic Tool Co., New York 17, 


Standard Electrical Tool Co., 2488-90 River 


Rd., Cincinnati 4, Ohio 


GRINDERS, Portable Pneumatic 
Cileage Pneumatic Tool Co., New York 17, 


Madison- ioe, Corp, Madison, Wis. 
Onsrud Machine orks, Inc., Niles, Ill. 


GRINDERS, Tap 


Ex-Cell-O oP. 1200 Oakman Bivd., 
32, Mich 

Hammond Machinery Builders, Inc., Kalama 
zoo, Mich. 

Jones & Lamson Mch. Co., 
Springfield, Vt. 


Detroit 


160 Clinton St., 


GRINDERS, Tool and Cutter 
Some- -Colman Co., 1300 Rock St., 


Brown & Sharpe Mfg. Co., Providence, R. |. 

Cincinnati Milling Machine Co., Milling Mch. 
Div., Marburg Ave., Cincinnati 9, Ohio 

Clausing Div., Atlas’ Press Co., 


Rockford 


‘Kalamazoo, 
ich. 

Cosa Corp., 405 Lexington Ave., New York 
17 Y 


+a Ve 

Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa 

Elox Cor 

Fellows 
field Vt. 

ome er & Livingston Co. Finny Straight Ave., 

Ww. Grand Rapids 4, Mich. 

Gleason “Works, 1000 University Ave., Roches- 
ter 3, 

Gorton alg Mch. Co., 1321 Racine St., Ra 
cine, Wis. 

Landis’ Tool So, Vieymeuhore Pa 

Leblond, R. Mch. Tool no Madison and 
Edwards Ras, Cincinnati 18, 

Mummert-Dixon Co., Hanover, a 

Norton Co., 1 New Bond St., Worcester 6, 
Mass. 

Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 

Orban, Kurt, Co., Inc., 42 Exchange Place, Jer- 
sey ‘City N: J. 

Pratt & Vntiney Co., Inc., W. Hartford, Conn. 

Thompson Grinder Co. 1500 W. Main St., 
Springfield, Ohio 


. of Michigan, te, Mich. : 
ar Shaper Co., 8 River St., Spring- 


GRINDERS, Toolpost 
co hi Corp., 305 Lexington Ave., 


standard Electrical Tool Co., 
, Cincinnati, Ohio 


New York 
2488-90 River 


GRINDING GAGES—See Gages, Grinding 
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REAMING TIPS 
YOU CAN USE 


SECONDARY CHAMFER 


| 
| 














Grinding a secondary chamfer 
angle as illustrated (A) is often 
recommended. It is useful in ap- 
plications where a fine finish or 
close tolerance is required. (B) 
is the regular chamfer. 


KEEP IT SHARP 


A chucking reamer is an end cut- 
ting tool. The cutting edges are 
produced by the chamfers at 
the ends of the lands. (A) To ob- 
tain maximum performance, the 
chamfers and clearance relief 
should be reground before ex- 
cessive wear develops. Each 
chamfer should be ground ex- 
actly even or the tool may cut 
oversize. 


OVERCOMING CHATTER 


To end chatter in 
reaming, try Chi- 
cago-Latrobe’s Duo- 
Spiral Reamer. The 
alternate left and 
right hand helixes 
tend to dampen cut- 
ting vibration; elim- 
inate hogging; 
produce more ac- 
curate, better finished holes. 


GOT A PROBLEM ? 


Arrange a consultation with a 
Chicago-Latrobe Sales or Serv- 
ice Engineer. His experience in 
hundreds of plants can lead toa 
quick solution of your problem. 
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ASK YOUR 
DISTRIBUTOR 


a Se 


DRILLS « REAMERS - END MILLS 
COUNTERSINKS « COUNTERBORES 
CARBIDE TOOLS ¢« SPECIAL TOOLS and 


“LO-TORK" CHIP BREAKER DRILLS 


Write Chicago-Latrobe or call your distributor 
for CATALOG No. 59. Sixty-eight pages of illustrated 


listings and specifications—including prices, 


(ea pF EOe -UCrO rs Ey wal gek-i= 


428 West Ontario Street Chicago 10, Illinois 
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MICROHONES® 
Drilled Bores in Hydraulic Units 
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Since 1940, Cadillac Gage Company has been known for the 
quality of its high precision gages. Cadillac’s production “‘know- 


how” 


From Gages to Tank Turrets 


For example, Cadillac has developed 
and are now producing, for a prime 
hydraulic systems that 
control gun elevation and traverse of 
gun turrets on military tanks. In 
these units, geometric tolerances in 
millionths of an inch and a controlled 
surface finish are mandatory for 
smooth, dependable performance. 
That is why sleeve bores in control 
valves and lock valve bodies are 
Microhoned. 


Efficient Stock-Removal 
and High Precision 


Because Microhoning is both a stock- 
removal and a precision finishing 
process, Cadillac engineers specified 
only two machining operations for 
the sleeve bores: drilling and Micro- 
honing. Sleeves (hardened to 63 
R“C”) are Microhoned to generate 
roundness and straightness within 
20 millionths of an inch tolerance 
over the full length of the bore. Also, 
in removing from .008” to .010” of 
stock, Microhoning consistently pro- 
duces a surface finish of 4 micro- 
inches rms. 


in obtaining close tolerances has in recent years led to 
diversification in precision. products. 


Simple collet-chuck fixturing per- 
mits fast, easy accommodation of 
various workpiece sizes. A Micro- 
matic-designed tool speeds tool 
changeover. 


Higher Quality — Lower Scrap 


Every Microhoned bore is 
checked on a precision air gage 

. this 100% inspection insures 
highest quality control. Mating 
spools are selectively fitted to 
the Microhoned sleeve and 
clearance is held to between 
.00002” and .0001”. Every sleeve 
and spool assembly must with- 
stand a rigorous 3,000 psi 
leakage test. Scrap rate is 
practically nil. 


With Micromatic equipment, Cadillac has sub- 


stantially increased production; 


they control 


WO" Tem, 
o* ru, 


surface finish within closer limits; consistently 
generate specified geometric accuracy: and prac- 
tically eliminate scrap. How Microhoning accom- 
plishes these results is explained on facing page. 


*Registered U.S. Pat. Off. 


MICROMATIC HONE Corp. 


8100 SCHOOLCRAFT AVENUE 


DETROIT 38, MICHIGAN 
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GRINDING MACHINES, Abrasive Belt 

Delta Power Tool ‘1 400 N. Lexington Ave., 
Pittsburgh 8, 

ees Machinery Builders, Inc., Kalama- 


Mich. 
Hil "Acme Co., 1201 W. 65th St., 


Mattison © Mich. Works, Rockford 
Standard Electrical Tool Co., 4 488- 90 River 
Rd., Cincinnati, Ohio 


GRINDING MACHINES, Broach 
as a i: & Livingston Co., 336 Straight, 


W., Grand Rapids 2, Mich. 

Lapointe Machine Tool Co. Hudson, Mass. 

National Broach . Mch. ., 5600 St. Jean 
, 42 Exchange Place, Jer- 


Detroit 13, Mic 
— Kurt Co., a 
y City 2, N. ; ‘ 
Thompson Grinder, 1534 W. Main, Springfield, 
Ohio 


Cleveland 


GRINDING MACHINES, Cam 
Com Sor. , 405 Lexington Ave., New York 17, 


Landis Tool Con Waynesboro, 
— Co., “New Bond %,” 


Mass. 

Orban Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J. : 

Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 


“Worcester 6, 


GRINDING MACHINES, Centerless 


Bryant Chucking Grinder Co., Springfie!d, Vt. 
a te Milling Machine Co., ae Mch. 
Div., Marburg Ave., Cincinnati 9, Ohi 

Heald Machine Co., 10 New Bond St., Werces- 
ter 6, Mass. 

Landis Tool Co., Waynesboro, Pa. 

Van Norman Machine Co., 3640 Main St 
Springfield 7, Mass. 


GRINDING MACHINES, Crankshaft 


Landis Tool Co., Waynesboro, Pa. 
Norton Co., New Bond St., 


Mass. 
Orban, Kurt Co., 
sey City 2, N. 
Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 


Worcester 6, 


+ ha 42 Exchange Place, Jer- 


GRINDING MACHINES, Cylindrical 


Austin rose rer hie Plains, N. Y. 

Brown & ope i Co., Providence, a? 

Cincinnati Nail ing Machine Co., Grinding Mch. 
Div., —e—” Ave., Cincinnati 9, 

Cosg ne: 4 5 Lexington Ave., New ° Vork 

Core & Livin oy So, 338 Straight, S. 

Grand Rapi 

.. Machinery ‘Builders Inc., 
zoo, Mich. 

Landis Tool Co., Vigunarters 

Micromatic Hone Corp., 14000 Schoolcraft 
Ave., Detroit 38, Mich.” 

ay Co., New Bond St., 

Sheffield Corp., Box 893, Dayton 1, Ohio 

Standard Electrical Tool ‘Co., 2500 River Rd., 
Cincinanti 4, Ohio 

Van Norman ‘Machine Co., 3640 Main St., 
Springfield 7, Mass. 


Kalama- 


Worcester 6, 


GRINDING MACHINES, Disc 

Brown & Sharpe Mfg., Co., Providence, R. |. 

Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa. 

Gardner Machine Co., Beloit, Wis. 

Mattison Machine Co., Beloit, Wis 

Standard Electrical Tool Co., 2489-90 River 
Rd., Cincinnati, Ohio 


GRINDING MACHINES, Gear 
Core Core, 405 Lexington Ave., New York 
1 


Fellows Gear Shaper Co., Springfield, Vt. 
Gleason Works, 1000 University Ave., Roches- 


ter 3, N. Y. 
National Broach & isch. Co., 5600 St. 

Ave., Detroit 13, Mic 
Orban, he Inc. re Exchange Place, Jer- 
shatters ¢ Corp. Box 893, Dayton 1, Ohio 
GRINDING MACHINES, Internal 


B t Chucking Grinder Co., Springfield, Vt. 
Can Corp., 408 Lexington Ave., Riew York 


‘& Livingston Co., 336 Straight, 
., Grand Rapids 2, Mich. 
Heald Machine Co., 10 New Bond St., 


Jean 


Galimeyer 
Worces- 


Inc., 42 Exchange Place, 
Jersey City 2, 
Standard iy 2h. Tool Co. 2488-90 River 
Cincinnati, Ohio 
wen zoo Machine Co., 3640 Main St., 
Springfield 7, Mass 
Wicaco Machine ton. Wayne Junction, Phila- 
delphia, Pa. 


MACHINERY, March, 1960 





Product Directory 





GRINDING MACHINES, Jig 
Cong Corp, 405 Lexington Ave., New York 


Fosdick Mch. Tool Co., 1638 Blue Rock St., 
Cincinnati 23, Ohio : 

Gallmeyer & Livingston Co., 336 Straight S. 
W., Grand Rapids 2, Mich. ; 

Moore Special Tool Co., Inc., 740 Union Ave., 
ty ges Conn, 

Pratt & Whitney Co., Inc., W. Hartford, Conn. 


GRINDING MACHINES, Profile 
Baker Brothers Inc., 1000 Post Ave., Toledo 


¥ io 

Cincinnati Milling Machine Co., Milling Mch. 
Div., Marburg Ave., Cincinnati 9, Ohio 

Cosa Corp., 405 Lexington Ave., New York 


By 

Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
32, Mich. 

Jones & Lamson Mch. Co., Springfield, Vt. 

Sheffield Corp., Box 893, Dayton 1, Ohio 


GRINDING MACHINES, Roll 
Austin Industrial Corp., White Plains, N. Y. 
Landis Tool Co., Waynesboro 


a. 
Norton Co., New Bond St., Worcester 6, 
ass, 


GRINDING MACHINES, Surface 
Reciprocating 

Brown & Sharpe Mfg., Co., Providence, R. |. 

Cincinnati Milling Machine Co., Milling Mch. 
Div., 7 Ave., Cincinnati 9, Ohio 

Cosa re 405 Lexington Ave., New York 

Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa. 
ALL Co., Des Plaines, Ill. 

Elox Corp. of Michigan, Troy, Mich. 

Gallmeyer & Livingston €o., 346 Straight, S. W., 
Grand Rapids 2, Mich. 

Gardner Machine Co., Beloit, Wis. 

Hill Acme Co., 1201 W. 65th St., Cleveland 
2, Ohio 

Mattison Machine Works, Rockford, III. 

Norton Co., New Bond St., Worcester 6, 


Mass. 

Orban Kurt Co., Inc., 42 Exchange Place, 
Jersey City 2, N. Y. 

Thompson Grinder Co., 1500 W. Main St., 
Springfield, Ohio 

Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 


GRINDING iAACHINES, Surface Rotary 

Berthiez, Chcries, 5 Rue Montalivet, Paris, 
France 

Blanchard Machine Co., 64 State St., Cam- 
bridge, Mass. 

Cong <ore, 405 Lexington Ave., New York 


Gardner Machine Co., Beloit, Wis. 

Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 

Mattison Machine Works, Rockford, III. 

Norton Co., New Bond St., Worcester 6, 


Mass. 

Orban, Kurt Co., Inc., 42 Exchange Place, 
Jersey City 2, N. Y. 

Thompson Grinder Co. 1500 W. Main St., 
Springfield, Ohio 

Walker, O. S. Co., Inc., Worcester, Mass. 


GRINDING MACHINES, Thread 


Austin Industrial Corp. White Plains, N. Y. 
Cosa Corp., 405 Lexington Ave., New York 


17, N. Y. 
Ex-Cell-O Corp., 1200 Oakman Blivd., Detroit 
32, Mich. 

Jones & Lamson Mch Co., Springfield, Vt. 
Landis Machine Co. (Centerless), Waynesboro, 


a. 
Orban, Kurt Co., Inc., 42 Exchange Place, 
Jersey Ci 2 Y 


a, Te Ve 
Sheffield Corp,. Box 893, Dayton 1, Ohio 


GRINDING MACHINES, Universal 


Austin Industrial Corp., White Plains, N. Y. 
Brown & Shar Mfg., Co., Providence, R. |. 
Cincinnati Milling Machine Co., Milling Mch. 
Div., Marburg Ave., Cincinnati 9, Ohio 
Cong 3, 405 Lexington Ave., New York 


Gallmeyer & Livingston Co., 336 Straight, S. 
W, Grand Rapids 2, Mich. 

Gorton Mch. Co., Geo., 1321 Racine St., Ra- 
cine, Wis. 

; & Lamson Mch. Co., Springfield, Vt. 

Landis Tool Co., Waynesboro, Ba. 

Norton Co., 1 Bond St., Worcester 6, Mass. 

Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 


(Continued on page 260) 
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adillac Gage 


MICROHONES 
Hydraulic Units 


Drilled Bores in 














Here’s how Cadillac Gage Company uses just drilling and Micro- 
honing to secure higher production, reduce costs and obtain high 


accuracy in producing precision 
control gun elevation and traverse 


__ 


bores for hydraulic units that 
of gun turrets on military tanks. 


This representative range of 
sleeves and other hydraulic 
components include both soft 
and hardened steels. 


So vy 


Microhoning Bores in Hard Steel 


Following the drilling operation, 
bores are Microhoned in at least 
eight different sizes of sleeves that 
are hardened to 63 R “C’’. Bore 
diameters range from .250” to 
.875” and in lengths up to 5.50”. 
From .008” to .010” of stock is 
removed in an average Micro- 
honing cycle of about two minutes. 
A surface finish of four micro- 
inches, rms, isconsistently obtained 
while generating roundness and 
straightness within 20 millionths 
of an inch tolerance over the full 
length of the bore. Also, because 
the free-floating Microhoning tool 
follows the neutral axis of the 
drilled hole, the bore location 
remains unchanged. 


Microhoning Bores in Soft Steel 


Another component of these 
hydraulic units is a cylinder whose 
bore is 1.625” in diameter and 19” 
long. Because the maximum stroke 


MICROMATIC 


8100 SCHOOLCRAFT AVENUE 


of the Hydrohoner machines being 
used is 15”, the cylinder is turned 
end-for-end during the Micro- 
honing of the bore. Following a 
deep-hole drilling, Microhoning 
removes from .012” to .015” of 
stock in generating a controlled 
surface finish and correcting geo- 
metric inaccuracies. 


Microhoning Blind-End Bores 

In addition to bores in hardened 
steel sleeves and soft steel cylin- 
ders, Cadillac also Microhones 
several bores in soft steel valve 
bodies. One of these is a blind-end 
bore. It is .625” in diameter, 1.75” 
long and has a 7” relief at the 
bottom. Microhoning is specified 
to hold geometric tolerances with- 
in .0001”. 

In the processing of precision 
bores in a variety of components 
for hydraulic units, Cadillac Gage 
is giving versatile and tangible 
expression to “precision produc- 
tion through Microhoning.” 


HONE Corp. 


DETROIT 38, MICHIGAN 
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Gp CAN INCREASE YOUR PRODUCTION 


. . . because CDT specializes in designing and building tools 
and machines for today’s high production demands. 


Gp CAN IMPROVE YOUR QUALITY 


. . . because CDT tools, jigs, fixtures and machines are 
precision engineered and built to the strictest requirements. 


GZ CAN LOWER YOUR PRODUCTION COSTS 


. .. by increasing the efficiency of your operation with special 
tools that do the job better—faster—more economically. 


Call on Columbus Die-Tool for your special tooling problems. A large 
creative engineering staff with experience in developing special tools 
and machines for hundreds of industries is at your service. vere 50, eee 
square feet filled with precision z 
production equipment enables us 
to build fine tools and special 
purpose machines to exacting re- 
quirements. Avail yourself of the 
industry-wide experience of 
Columbus Die-Tool. 


FREE: New brochure listing facilities, equipment, etc. Write today. 


Columbus Die Fool 


AND MACHINE COMPANY 


P.O. BOX 750 * COLUMBUS, OHIO 
ESTABLISHED 1906 


Designers and manufacturers of JIGS ¢ FIXTURES ¢ SPECIAL TOOLS ¢® 
UNITS FOR MACHINE TOOLS @ also Builders of Machine Tools Complete 
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Olivetti Corp of fenerica, 42-33 Northern Bivd., 
Long Island City 1, 


Orban, — Co. is "42 Exchange Place, 
Jerse 


Springfield S'Nochins Tool Co., Springtield, Ohio 


GRINDING — DRESSING and 
FORMING DEVICES 
Cong Som. y. 405 Lexington Ave., New York 
ae Lamson Mch. Co., Springfield, Vt. 


Metal Carbides Corp. Youngstown, Ohio 
Meets, Se, bd i Ce, Inc., 740 Union Ave., 


ws Ss oa 1 = “Bond St., Worcester 6, 


Pratt & Whitney Co., Ww. tertierd, Conn. 
Sheffield Corp., Box $93, Dayton 1, Ohio 


GRINDING WHEELS 
Blanchard — Co., 64 State St., Cam- 


bridge 
Cinginnati i Miling Machine Company, Cincin- 
sqsucts Div., Marburg Ave., 
Checinetatt 


Deita cower Tool Div., 400 N. Lexington Ave., 
Pittsbur , Pa. 
Gardner ee Co., Beloit, Wis. 
Macklin Co., Jackson, Mich. 
Metal Carbides Corp., Pa tes Ohio 
Norton Co., 1 New Bond St., Worcester 6, 
ass. 


GROOVING TOOLS, Internal 


Crucible Steel Co. of America, P. O. Box 2518, 
Pittsburgh 30, Pa. 

Kennametal, inc., Latrobe, 

Waldes Kehinoor, it aI16 As Austel Pl., Long 


tstend ad 
1520 Woodward Heights Bivd., 
Detroit 36, Mic 


HAMMERS, Drop—See Forging Hammers 


HAMMERS, Portable Pneumatic 


Chisege Pneumatic Tool Co., 6 E. 44th St., 
New York, We 


HAMMERS, Power 


Chambersburg Enorg, © Chambersburg, Pa. 
Edlund Mchry. C iv., Cortland, 


N. 
Erie Bd Co., 1253 W. 12th St., Erie 
Yoder Co., 5504 Walworth Ave., Cleveland 
Ohio 


HARDENING FURNACES 
General Electric Co., Schenectady, N. Y. 


HARDNESS TESTERS 
Clark Instrument, Inc. 


Dearborn 
Shore Instrument & Mig Co... 90° Sc Van 
Wyck Exp., Jamaica 3 


HEAT-TREATING EQUIPMENT — See 
Annealing Furnaces, Flame Hardening 
Machines, Induction-Heating Equip- 
ment 


HOBS 
Sasper-Colmen Co., 1300 Rock St., Rockford, 
Michigan Tool Ams 7171 E. McNichols Rd., 


Detroit 12, 
National Hist isin & Tool Co. Rochester, 


ich. 
Orban, en. Co., Inc., 42 Exchange Place, Jer- 
City 2 iN. de 


HOISTS, Air 


Chicago panets Tool Co., 6 E. 44th St., 
New York, N. 


HONING MACHINES 

Barnes Drill Co., 814 Chestnut, Rockford, Ill. 

Micromatic Hone orp, 8100 Schoolcraft Ave., is 
Detroit 38, Mic 

Moline Tool Co.. Mi02- 120th St., Moline, Ill. 

Superior Hone Corp., 1623 Elreno St., Elkhart, 


Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 
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You can depend on the uniform struc- 
ture and properties of Meehanite nodular 
whether the casting weighs % ounce as 
pictured below or many hundreds of 
pounds, Photograph above shows a 1500 
ton Hydraulic press with Meehanite rams, 


7 


SS? Gm & 


e ee =- =. — 
soundness can be controll 


“ 


Meehanite foundries have the “know-how” and experience 


There is nothing new about nodular or ductile cast iron, but 
the problem is that not every foundry has the metallurgical 
know-how and facilities to produce castings that live up to 
published claims. 

When you purchase nodular iron from a Meehanite foundry 
you can always be sure of getting dependable castings that 
possess the desired engineering advantages — high strength, 
ductility, toughness. 

The consistent, high quality of Meehanite castings is achieved 
by a “proven” manufacturing procedure used by Meehanite 
foundries throughout the world. Meehanite foundries have 


over a quarter of a century of experience in the manipulation 
and use of the essential processing materials needed to con- 
vert the graphite in cast iron from the flake form into the 
nodular. 

Put this experience to work for you. Avoid the risk of costly 
defects. Seven different “S” types of Meehanite nodular are 
available and there is a nearby Meehanite foundry ready to 
serve your needs. 

For more facts about Meehanite Nodular Iron write for your 
FREE copy of our new bulletin No. 47. Write today to 
Meehanite Metal Corp., 714 North Ave., New Rochelle, N.Y. 


MEEHANITE METAL 


The American Laundry Machinery Co., 
Rochester, N. Y. 

Atlas Foundry Co., Detroit, Mich. 

Banner Iron Works, St. Louis, Mo. 

Barnett Foundry & Machine Co., 
Irvington, N. J. 

Casting Service Corp., LaPorte, Indiana 
and Bridgman, Michigan 

Centrifugally Cast Products Div., The 
Shenango Furnace Co., Dover, Ohio 

Compton Foundry, Compton, Calif. 

The Cooper-Bessemer Corp., 


Mt. Vernon, Ohio and Grove City, Pa. 


Crawford & Doherty Foundry Co., 
Portland, Ore. 


Dayton Casting Co., Dayton, Ohio 


Empire Foundry Co., Tulsa, Okla. 
and Bonham, Texas 
Florence Pipe Foundry & Machine Co., 
Florence, N. J. 
Fulton Foundry & Machines Co., Inc., 
Cleveland, Ohio 
General Foundry & Mfg., Flint, Mich. 
Georgia Iron Works, Augusta, Ga. 
Greenlee Foundries, Inc., Chicago, Ill. 
Hamilton Foundry Inc., Hamilton, Ohio 
Johnstone Foundries, Inc., Grove City, Pa. 
Kanawha Manufacturing Co., 
Charleston, W. Va. 
Kennedy Van Saun Mfg. & Eng. Corp., 
Danville, Pa. 


Lincoln Foundry Corp., Los Angeles, Calif. 


MEEHANITE METAL CORPORATION, NEW 


Oil City Iron Works, Corsicana, Texas 
Palmyra Foundry Co., Inc., Palmyra, N. J. 
The Henry Perkins Co., Bridgewater, Mass. 
Pohiman Foundry Co., Inc., Buffalo, N. Y. 
Rosedale Foundry & Machine Co., 
Pittsburgh, Pa. 
Ross-Meehan Foundries, Chattanooga, Tenn. 
Sonith Foundries of FMC, Indianapolis, Ind. 
Standard Foundry Co., Worcester, Mass. 
The Stearns-Roger Mfg. Co., Denver, Colo. 
Vulcan Foundry Co., Oakland, Calif. 
Washington Iron Works, Seattle, Wash. 
Dorr-Oliver-Long, Ltd., Orillia, Ontario 
Hartley Foundry Div., London Concrete 
Machinery Co., Ltd., Brantford, Ontario 
Otis Elevator Co., Ltd., Hamilton, Ontario 
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Shuffle and deal parts for 
automatic assembly with 


Meng aed FEEDER for 


- t, fragile or highly fin- 
e 


d parts. 


< 


selective 
de 


It takes fast, automatic feeding to satisfy the appe- 


ROTARY FEEDER for high tites of today’s automatic assembly machines. And 


production 


ROTARY 


feeding. nowhere can you duplicate the range of equipment, 


the specialized experience in selective feeders offered 
by Detroit Power Screwdriver Company. 


The most complete line in industry, DPS parts 
feeders include rotary, vibratory and elevator types. 
They handle any product from the tiniest of screws 
to assembly components the size of your fist .. . 
range in holding area from eighty cubic inches to 


20 cubic feet. 
HIGH SHELL 


; DPS will welcome an invitation to 
FEEDER for maximum 3 
holding capacity. analyze your assembly operations. If 


262 


lagging production can be traced to 
inefficient feeding, the problem is as 
good as answered. Write for catalog on 
selective feeders. 


DETROIT POWER SCREWDRIVER 
COMPANY aaaes 


2799 W. Fort St. * Detroit 16, Michigan 
A Subsidiary of Link-Belt Company 
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HONING STONES 


Barnes Drill Co., 814 Chestnut, Rockford, III. 

Micromatic Hone Corp., 8100 Schoolcraft Ave., 
Detroit 38, Mich 

Norton Co., 1 New Bond St., Worcester 6, 
Mass. 


HOSE 


American Metal Hose Br. ponsricgn Brass Co., 
35 ab a sag Ny York, Y. 

sewater s £9 ny , 470 Vanderbilt Ave., Brook- 
yn a ¥s 


HYDRAULIC MACHINERY 
Tools and equipment 
Sapyes Drill Co., 814 Chestnut St., Rockford, 


Bethlehem Steel Corp., Bethlehem, Pa. 
Birdsboro Steel Fdry. "& Mch. Co., Birdsboro, 


Pa. 

Bliss E. W., Co., 1375 Raff Rd., E. W. Can- 
ton, hio 

Burg ‘Tool and Mfg. Con, Inc., 15001 S. Fi- 

olen tee ~— bersbu 
mbersbur nor. o., Chamber hy 

Cross — 3260 Bellevue yg Detroit 7 niche 

Denison E 52 Dublin Div. American Brake 

1152 Dublin Rd., Columbus 16, Ohio 

eines! Eng. Div., American Steel Foundries, 
1150 Tenessee Ave. _ nee 29, Ohio 

Erie Foundry Co., Se, 

Hannifin er Div ~ Pecks Hannifin Corp., Des 
Plaines, Ill. 

Hydraulic Press Mfg., Mount Gilead, Ohio 

Lamb, F. Joseph a , 5663 E. Nine Mile Rd., 
Detroit 34, Mic 

Modern wT Engr9. Co., 14230 Birwood Ave., 
Detroit 4, Mich 

Northern Hydraulics & Mch. Corp., Melrose 
ar A 

Rockford Mch. Tool Co., 2500 Kishwaukee St., 
Rockford, Ill. 

Snyder Corp., 3400 E. Lafayette Ave., Detroit 


Sundstrand, Mch. Tool Co., 2531 I1th St., 

oc 

Verson Allsteel Press Co., 93rd St. & S. Ken- 
wood Ave., Chicago 

Vickers Incorporate Div. of Sperry Rand Corp., 
1 Oakman Blivd., Detroit, Mich 

Wilson, K. R., Inc., 217 Mill a Arcade N. Y 


HYDRAULIC POWER UNITS OR TOOL 
HEADS 


Barnes Drill Co. 814 Chestnut, Rockford 3, Ill. 

Barnes W. F. & John Co., 261 S. Waterford 
St., Rockford, Ill. 

Denison Engineering, Div. American Brake Shoe 

1152 Dublin Rd., Columbus 16, Ohio 

Sass ‘Eng. Div., American Steel Foundries, 1150 
Tennessee Ave., Cincinnati 29, Ohio 

Ex-Cell 0 -O or *"{260 ‘Oakman Bivd., Detroit 


Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Lamb, F. Joseph Ce, 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 

Vickers Incorporated, Div. of Sperry Rand Cor- 
poration, 1402 Oakman Bivd., Detroit, Mich. 


INDEXING and SPACING EQUIPMENT 

Austin Industrial Ps age White Plains, N. ¥ 

Brown & shes Mfg., ‘Co., Providence, R. 

Cincinnati Milling Machine Co., Milling Meh. 
Div., Merbur Ave., Cincinnati 9, Ohi 

Eisler Enorg. S ©., Inc., 750 South 13th i 
Newark 

Equitable chonabie. Royal Oak, Mich. 

Hardinge Bros., Inc., 1420 College Ave., El- 
mira, , J 

Kearney & Trecker Corp, 6784 W. National, 
Milwaukee 14 

Opto-Metric Tools, ine, 137 Varick St., New 
York, N. Y. 

Prott & Whitney Co., éne- W. Hartford, Conn. 

Precision cveeees 3269 Casitas Ave., 
Los Angeles 3 

Supdstrand Mch. toot Sa: 2531 11th St., Rock- 
or 

Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 


INDICATOR BASES, Magnetic 
Brown & Sharpe Mfg. Co., 235 Promenade St., 
Providence 
= ont oy Inc ., 42 Exchange Place, Jer- 
City 2 N. ¥. 


INDICATORS, Dial 

Ames B. C. a 54, Mass. 

Brown & Sharpe Co., Providence, 

Federal Products Corp., 1144 elias ‘st, Provi- 
dence I. 


National ‘Automatic Tool Co., S. 7th-N. Sts., 
Richmond, 


INDICATORS, Speed 


Brown & Sharpe Mfg. Co., Providence, R. |. 
Buhr Machine Tool Co., $39 Greene St., Ann 
Arbor, Mich. 


General ‘Electric Co., Schenectady, N. Y. 


MACHINERY, March, 1960 





proven design features... 


Here is the first in the all new, field tested line of 
heavy duty Nebel Lathes. 


It is a versatile extension bed gap lathe, providing 
26%” swing over the upper bed, 46” swing through 
the gap and 48” to 84” distance between centers in 
the base length. 


It is built to complete A.S.A. standards and tolerances 
of accuracy for engine lathes, still maintaining 
Nebel economy. 


e Heavy duty 3-bearing spindle with zero precision 
bearings. 


e 18 spindle speeds through complete gear range. . . 
up to 1500 RPM . . . streamlined speed selection. 


e 60 different feeds ...60 thread changes, all 
directly read. 


e Automatic lubrication. 


e Wide design carriage with 146 square inches of 
bearing surface on bed ways. 


e Double-wall one piece totally enclosed apron with 
simplified controls. 


e End gearing totally enclosed in self-lubricating £ 
housing. 

e Power traverse heavy duty tailstock with rugged 

thrust lock. ag 
e Rigid box girth design of upper and lower bed... 

hardened and ground steel bedways on upper bed. 

e Maximum diameter in gap faced in one setting * 


of tool. 


Write for new, fully descriptive Bulletin No. 211. 


Nebel Lathe Division + Nebel Machine Tool Corp. —— 
3410 Central Parkway, Cincinnati 25, Ohio a rugged engine lathe 


NeBEL 
HEAVY DUTY DOUBLE PURPOSE LATHE 


entirely new, proven design 
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NEBEL MODEL HXB 26/45 HEAVY DUTY EXTENSION BED’ GAP LATHE 


a ae 





Product Directory 




















HIGH FREQUENCY 
HEATING 
TES 


TYPICAL INDUCTION 
HEATING APPLICATIONS 





TEMPERED SECTION 














Punch Heads Selectively 
Tempered 


Diagram shows arrangement for se- 
lectively tempering heads of alloy 
steel punches. The use of a combina- 
tion type solenoid and pancake in- 
duction coil reduces hardness from 
Re 55/56 to Re 41/44, improving 
resistance to brittle fracture at the 
head of the punch. In this case a 
heating cycle of 55 seconds provides 
uniform tempering. A multiple posi- 
tion fixture, processing 4 pieces at 
one time, speeds up production. 


ee ee ee 
meOUC TION CON 
mica MATERIAL 
(ALUMINA CRUCIBLE 
\ MOLY SUSCEPTOR 
\ \ \ Cemamic ruse 


Heating 
Non-Conducting 
Materials 
To High 


Temperatures 


SAAN 
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Laboratory analyses frequently re- 
quire heating of non-conducting 
materials to temperatures of 3,000 
to 3,500° F. in vacuum or special 
atmosphere. This can be accomplish- 
ed by induction heating with the aid 
of a metal susceptor. Diagram shows 
the fusion of mica samples in an alu- 
mina crucible, using molybdenum 
susceptor. A ceramic tube surround- 
ing the susceptor isolates the work for 
fusion in a vacuum. The molybdenum 
susceptor is heated by induction, 
which in turn, heats the crucible by 
radiation. 





INDICATORS, Test 


Brown & Sharpe Mfg. Co., Providence, R. |. 
Federal Products Corp., 1144 Eddy St., Provi- 


National Automatic Tool Co., S. 7th & N. Sts., 
Richmond, 
Orban, Kurt Soy, tn 


42 Exchange Place, 
Jersey City 2 


INDUCTION HEATING EQUIPMENT 


Cincinnati on Machine Co., Meta-Dy- 
> ga Div., Marburg Ave., Cincinnati 9, 


General Electric Co., Schenectad 
Induction Heating Core. 181 Mine’ Ave., 
Brooklyn 11, 
Lepsicia Frequency Laboratories, Inc., Wood- 
i 
= A ae Co., We 42 Exchange Place, Jer- 
Ci 


INTENSIFIERS, Hydraulic 


eras Press Mfg. on. 3g Gilead ~ 
Logansport Mch. Co., Inc., Logansport, {nd 


JACKS, Planer—See Set-Up Equipment 


JIG BORERS 


American Sip Corp., 100 E. 42nd St., New 
York 17, N. Y. 

Austin Industrial Corp., White Plains, N. Y. 

Cosg Corp., 405 Lexington Ave., New York 


N. Y. 
DeViles Machine Co., Fair St., Royal Oak, Mich. 
Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio 
Moore Special — Co., Inc., 740 Union Ave., 
bon Kurt Co 
“— - coin Ine. 42 Exchange Place, Jer- 


Pratt s Whitney Co., Inc., W. Hartford, Conn. 
Scherr, George 1 i. Inc., 200 Lafavete St., 
New York 12, N. Y. 


JIGS AND FIXTURES 
Com, Cyril Co., Aurora & Solon Road, Solon, 


Cohanbus Die Tool & Mch. Co., 955 Cleve- 
go... Ave., Columbus, Ohio 
rsoll Milling Machine Co, 505 Fulton Ave., 
ockford, Ill. 
Metal Carbides Corp., Youngstown 12, Ohio 
Sheffield Corp., 721 Springfield St., Dayton 1, 


Ohi 
Woodworth, N. A, Co., 1300 E. Nine Mile Rd., 
Detroit 20, Mich. 


KEYSEATERS 


Baker Bros. Inc., Station F, P. O. Box 101, 
Toledo 10, Ohio 
Bliss, E. w. €0., Canton, O 
mitts & ‘Mernil, 1509 "6 Water St., Saginew, 
ic 
Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J. 


KNURLING TOOLS 


Armstrong Bros. Tool Co., 5213 W. Armstrong 
Ave., Chicago 46, Ill. 

Pratt & Whitney Co. Inc., af * Hartford, Conn. 

Reed Rolled Thread Die Co., olden, Mass. 

wee 2 H. & Co., 400 \Valean St., Buffalo 


‘ 


LAPPING MACHINES 


Coninnats | ne Machine Co., Grinding Mch. 
Div., Ave., Cincinnati 9, Ohio 
Cosa torn, “a 5 Lexington Ave., New York 


DoALL C (ee er Wh 
Ex-Cell 0 store, | 200 Oakman Bivd., Detroit 


Gleason be ~ same 1000 University Ave., Roches- 
ter, N. 

Micromatic stone Core, 8100 Schoolcraft Ave., 
Detroit 38 

Norton Co., t 9 Bond St., Worcester 6, Mass. 


LATHE ATTACHMENTS 


Coming Div., Atlas Press Co., Kalamazoo, 


Clearing Dh, of U. S. inchntrien, Inc., 6499 
. 65t , Chicago 38, 
- me 400° N heitiaetion Ave., 


h 8, 
Gisholt Machine 4 1209 E. Washington Ave., 
ison 10, Wis. 
Harainee Bros., Inc., 1420 College Ave., EI- 
mira, 
son Mch. Co., 512 Clinton St., 


ar inptig's. Vt. 
LeB K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio 
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Lodge & spipley, Cs Co., 3055 Colerain Ave., Cin- 
cinnati 


| Machine Tool corm. 3401 Central Pkwy., 

Cincinnati 25, 

Precision Processi oe 3269 Casitas Ave., 
Los Ange’ al. 

Shelaon Mch. Co., ic., 4235 N. Knox Ave., 
Chicago 41 

Sidney Mch. Yoo!’ Co., Sidney, Ohio 

woes J. H. & Co., 400 Vulcan St., Buffalo 


’ 


LATHES, AUTOMATIC—See Chucking 
Machines 


LATHES, Axle 


Consolidated Mch. Tool Div. Foreal- Birming- 
ham Co., Inc., Rochester 16, N 

Hamilton Div. ‘Baldwin- Lima- "Hamilton Corp. 
Hamilton, Ohi 

Monarch Mch. Tool Co., Oak St., Sidney, Ohio 

~— he Co., Inc., 42 Exchange Place, Jer- 


N: 
Seneca Falls Mch. Co., Seneca Falls, N 


We 
Sundstrand Mch. Tool Co., 253) llth St., 
Rockford, lil. 


LATHES, Bench 


Clausing Div., Atlas Press Co., 
Mich. 
Hardinge Bram, Inc., 


Kalamazoo, 
1420 College Ave., El- 


mira, N. Y. 

LeBlond, R. K., Mch. Tool Co. Taro and 
Edwards Rds. ‘Eincinnati 18, 

Seieen Mch. a 4240- 4238 N. Knox 
Ave., Chicago 4A, 


LATHES, Car Wheel 


Bullard Co., Bridgeport 6, Conn 
Consolidated > pa Div., 
Rochester 10, N. 
Hamilton Div. Baidwin- Lima-Hamilton Corp., 
Hamilton, Ohio 
iy Corp., 3400 E. Lafayette Ave., Detroit 
. Mich 


"Blossom Road, 


LATHES, Center Drive 


Gisholt mom 6 oe. 1209 E. Washington Ave., 
Madison 10, 


LATHES, Copying, Duplicating — See 
Lathes, Duplicating 


LATHES, Crankshaft 


Consolidated Mch. Tool Corp., Rochester, N. Y. 

LeBlond, R. K., Mch. Tool = Madison and 
Edwards Rds., Cincinnati 18, 

. Tool Co., ‘ossi lith St., 


Wickes Mch. Too! Div., Wickes Corp., Saginaw, 
Mich. 


LATHES, Double-End 


Coat. Automatic Machine Co., 4932 
Beech St., Cincinnati 12 Ohio 

Conslidared Mch. Tool <a Rochester N. Y. 

LeBlond, R. K. Mch. Co., Madison and 
Edwards Rds., Chennai 18, 

Sundstrand soon. Tool Co., ‘ossi° lith St., 
Rockford, 

bet 9 Mch. Toot Div., Wickes Corp., Saginaw, 

ic 


LATHES, Duplicating 
Cpe —_ | Co., 1209 E. Washington Ave., 


Wis. 

Lodge rag Shipley Co., 3055 Colerain Ave., Cin- 
conatt 25, O} 

Manaven Machine Tool Co., 27 Oak St., Sidney 


Pratt & Whitney Co., Inc., W. Hartford, Conn. 
Sidney Machine Toof Co., Highland Ave., Sid- 
ney, Ohio 


LATHES, Engine, Manufacturing 

American Tool Works Co., Pearl and Eggles- 
ton Aves., Cincinnati Ohio 

Carroll-Jamieson a>. ool To. Bataria, Ohio 

Cincinnati Lathe & Tool Co., 3207 Disney St., 
Cincinnati 9, Ohi 

Cusine Div., Atlas Press Co., Kalamazoo, 


Coe pt f U.S. netsstrien, Inc., 6499 W. 
enicago 38 38, 
Consolidated a Foot 'biv., Blossom Road, 
Rocheter 1 
| ai OB ‘e haw Colman Co., Rock- 
or 
\e inte "Machine Tool Co., Hudson, 
lond, R. K. Mch. Tool Co., Sees ens 
“Tate, Rds., Cincinnati 18, * Ohio 


(Continued on page 266) 
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TOOLROOM 
GRINDERS 


MANY UNUSUAL FEATURES 
ASSURE HIGH EFFICIENCY 


MODEL 310 
CUTTER AND TOOL GRINDER 


This grinder efficiently performs a wide range of grinding opera- 
tions. Thus, tools and cutters can be ground in shortest possible 
time to keep production costs at a minimum. 


FEATURES: 


Universal operating positions—all within comfortable reach of operator 
e Anti-friction cross saddle mounting assures sensitive control to cross 
feed e Table traverses on precision roller chains, giving “fingertip” control 
e Table dogs reversible—one end spring loaded and the other a dead stop 
e Table swivels a full 90 degrees in left-hand direction and 45 degrees 
right-hand e Large diameter wheel spindle, mounted on specially selected 
preloaded bearings e Universal Cutter Head adjustable to swing from 8” to 
12” diameters « Cutter Head and Tailstock provided with clearance angle 
setting adjustments. 


For additional information, write for Micromatic Bulletin 139W. 


MODEL 1014 
UNIVERSAL TOOLROOM GRINDER 


This 1014 Universal Tool Room Grinder is designed 
to give extraordinary sensitive control that results in high 
quality external and internal grinding. 

Wheelhead has deep throat capacity and wheel 
position is centralized in relation to table. This permits 
surface grinding and offers special facilities for broach 
grinding. 

The extra Universal Cutterhead extends the versa- 
tility of this highly accurate machine to cover tool and 
cutter grinding. 


' 
' 
e 
' 
E 
f 
' 
; 
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FEATURES: 


Hand cross feed and vertical feed in .0001” increments « Auto 
cross feed per reversal of table of .0001” to .007” over .025” (reduction 
in work diameter of .050”) * Automatic table traverse, 4 speeds 
provided. Micrometer adjustment to table traverse in .001” divi- 
sions e« Wheelhead saddle on anti-friction mountings ¢ Precision 
built wheelhead motor on anti-vibration mountings « Wheel spindle 
unit swivels full 360° ¢ Five external grinding wheel speeds « 
Grinding wheels fitted on either end of wheel spindle. Nitralloy 
spindle runs in plain bearings « Vernier scales to wheelhead and 
table swivels ¢ Fast cross traverse to wheelhead for setting purposes. 


For additional information, send for Micromatic Bulletin 206Q. 


wt w "®o, 


MICROMATIC HONE CORP. 


8100 SCHOOLCRAFT AVENUE ° DETROIT 38, MICHIGAN 








Lodge & a * Co., 3055 Colerain Ave., Cin- 
cinnati 25, Ohi 

Nebel Machine Tool Sorm,, 3401 Central Pkwy., 
Cincinnati 25, 

Orban, Kurt $* re, 42 Exchange Place, 
Jersey City 2 J. 

Pratt & Whitney Co., Inc., W. Hartford, Conn. 

Rockford + wey Tool Co., 2500 Kishwaukee 
St., Rockford 

Sheldon Mch. to Inc., 4240-4258 N. Knox 
Ave., Chicago 41, ih. ‘ 

Sidney "Mch. Tool Co. Sidney, Ohio t 

Springfield Machine Tool Co., Springfield, Ohio 

ag Mch. Tool Div., Wickes Corp., Saginaw, 

ich. 


LATHES, Engine, Toolroom 


American Tool Works Co., Pearl and Eggies- 
ton Aves, Cincinnati, Ohio 

Carroll-Jamieson Mach. Tool Co., Batavia, Ohio 

Cincinnati Lathe < Tool Co., 3207 Disney St., 
Cincinnati 9, Ohio 

Cans Div., Atlas Press Co., Kalamazoo, 


Mic 

Clearing, Div., of U.S. Pogin. Inc., 6499 W. 
65th St., Chied io 38, 

Delta Power o. iv., 400° N. Lexington Ave., 
Pittsburgh 8, 

Hardinge Bros. et 1420 College Ave., El- 


mira, N. Y. 
Hendey Mch., Div., Barber Colman Co.,, Rock- 
Mch. Tool ee Modiapo and 


5 BES S083 18 
Lodge & Supt, 3055 ésisee Ave., Gin- 
cinnati 25, O' 

Logan eee Co., 4901 Lawrence c: 
hicago 30, Ill. 
Monarch Machine Tool Co., 27 Oak St,, Sid- 

wt) ney, Ohio 
ees I Nebel Machine Tool Sor. 3401 Central Pkwy., 
Cincinnati 25, 


Ohi 
Orban, Kurt Co. ine, 42 Exchange Place 
Jersey City 2, J. 
Pratt & Whitney 7a Inc., W. Hartford, Conn. 
aes ey re Tool Co., 2500 Kishwaukee 


Mch. — Inc., 4240-4258 N. Knox 
. 41, ill. 
Sidney, “Mach. Tool €o., Pdrey, © 
Springfield Machine Tool Co,, boinofield, Ohio 


wile . Tool Div., Wickes Corp., Saginaw, 
Mi . 


" i 
/ eet LATHES, Gap 
eee pe bet Cincinnati Lathe & Tool Co., 3207 Disney St., 


Cincinnati 9, Ohio 
Clausing Div., Atlas Press Co., Kalamazoo, 


Examine closely, the holes you drill with an Clearing Diva of U. $, industries, Inc., 649 W. 
ELDORADO GUN DRILL. See how finely finished, 7 e Co. 


Gisholt pisctane 1209 E. Washington Ave., 
how straight, round and accurate they are. Discover a Blond, Rk en Tool iS “opltadison and 
, P & ~ 
how you can drill a greater variety of holes...all ae etek Shipley C Con'3085 Colerain Ave., Cin- 

sizes and depths; through solids, blow-holes, hard : cinnati 


° . . ee Nebel Machi Toot ¢ 3401 Central Pkwy., 
spots or across holes in confined places...in one “Cincinnati 25, Ohio” A gia 


single operation, to tolerances within tens-of- pa | Sidney Machine’ Tool Co., Highland Ave., Sid- 
thousandths. Secondary machining for alignment, j : 2 2 Springfield Machine Tool Co., Springfield, Ohio 
enlargement and finish are generally eliminated. aa 

Faster penetration, fewer rejects, more holes per = LATHES, Hollow Spindle 


grind, lower maintenance and labor costs are posi- Madison 10, Wis Co,, 1209 E. Washington Ave., 
tively assured. ; LeBlond, X., Mch. Tool Co., Madison and 
A. Edwards. Rds., Cincinnati 18, Ohio 


Save Now! Include an ELDORADO Gun 4 arse Ci ee NR Cy 
Drill in your drilling plans. If you need a 

solution to your ‘hole’ problem, avail your- . LATHES, Roll 
self of ELDORADO’S experience and re- 


a : , A American Tool Works Co., Pearl and Eggleston 
search facilities. Write for full information. , i ag cincinnati 2, Obie. 

‘ Wereiten bi Baldwin-Lima-Hamilton Corp., 

. ton fe] 
Send for NEW LITERATURE on Gun Drills and Gun Reamers. . LeBlond, R’ K.. Mch. Tool Co., Madison -and 
Edwards Rds., Cincinnati 18, Ohi 

, Monarch Mch. Tool Co., Oak k 5t., Sidney, Ohio 
ORDER STOCK SIZES FOR IMMEDIATE SHIPMENT. TO SPECIFICATIONS, ON NORMAL DELIVERY. “Lotter Exchange Place, 


“’ 
MADE TO YOUR SPECIFICATIONS: AVAILABLE FROM STOCK: ” 


Sizes 1250" to 2” dia. Va" to Va" dia. in 64ths | a" toa" dia. in 3ands LATHES, Speed, Second-operation 
OA Lengths] 4” to 120” with dia. limits] 10", 16", 22”, 36° v* 16", 22", 36" ee Div., Atlas Press Co., Kalamazoo, 
Drivers Std. or to fit your need -750" dia, x 234” long _|,et1” dia. x 244” long Gisholt Machine Co., 1209 E. Washington Ave., 

Tips Carbide «Carbide Carbide _ Madison 10, Wis. 

Now, order from stock, or send in your specifications for a prompt. quotation. ; saat ig A ee i. ee we, ©. 
- 4 LeBlond, R. K., Mch. Tooi Co., Madison and 
_ Specializing 100% in Gun Drills arid Related Tools. ST ae twards, Rds. oa 18, Oh Sténey, Ohio 
: Orban, Kurt Co., we. 42 Exchange ‘Place, 


ELDORADO TOOL «.mfg. corp. | 2's Hare ey 


N. Knox Ave., Chi- 
cago 41 


Orek the * 348 Boston Post Road» @ Milford, Conn. ; dard Elect cegt ToolCo., 2500 River Rd., 


™ MACHINERY, March, 1960 









































For more dota circle this page number on card at back of book 





soudwheely 


A completely new concept in 
measuring, utilizes large, easy to read, 
clock-type dials with dual pointers. 


The operator sets the 
movable clips, around the 
dial, to conform with the 
workpiece requirements 
and by rotating the 
pointers to these settings 
he knows the tool is 
precisely located for the 
operation to be performed. 
The graduations and 
numerals remain 
stationary while the 
pointers rotate, one 
registering tenths of an 
inch and the other 
thousandths, for exact 


head positioning. 


When coupled with the unique DY NATROL* control, this accurate 
measuring system eliminates the need for handwheels, for head-positioning, 
in either feed or traverse and increases the productive time of the machine. 
* Trade Mark 


Ask your Bullard Sales Representative about the many other features which make 
the Bullard DYNATROL* the first fully power-controlled vertical turret lathe. 
THE BULLARD COMPANY, Bridgeport 9, Connecticut. 
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LATHES, Spinning 


Cincinnati Milling Machine Co., Meta-Dynamics 
Div.. rg Ave., Cincinnati , Ohio 
(Hydrospin) 


405 Lexington Ave., New York 17 
ey a's Ship! — 055 Colerain Ave., Cin- 


tng 2 ae hio 
Orban, a Wen 42 Exchange Place, 


Jersey Kelty . 3 


LATHES, Toolroom—See Lathes, En- 
gine, Toolroom 


LATHES, Turret, Automatic 


Bullard Co., Brid dgeport 2, Conn 

Cnaine Div., Press Co., Kalamazoo, 

Cleveland Automatic Machine Co., 4932 Beech 
St., Cincinnati 12, Ohi 

Coss ‘Gor. 405 Lasineton Ave., New York 17, 


on Machine Ge. 1209 E. Washington Ave., 
, Wis 
Jones & Lamson Mch. Co., 512 Clinton St., 
Springfield, Vt. 
King Machine Tool Div., American Steel Found- 


fies. 1150 Tennessee Ave., Cincinnati 29, 
ae 8 Sritein Mch. Co., New Britain-Gridley 


Rela Conn. 
Prete %& Whitney Inc., “Ww. Hartford, Conn. 
(Potter & Jorwaton) 


LATHES Turret, Ram Type, Saddle Type 
& si ae 1133 W. Ninth St., 
Cleveland 13, 
on 2, Con 


Bullard Co., Bri 
Clausing Div., tlas Press Ze, Kalamazoo, 


ich. 
Cong a og 405 Lexington Ave., New York 


Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa. 

Gisholt Machine Co., 1209 E. Washington Ave., 
Madison 10, Wis. 

Hardinge Srothers, Inc., 1420 College Ave., 
Elmira N. Y. 

Jones & Lamson Mch. Co., 512 Clinton St., 
Springfield, Vt. 

Lapointe Machine Tool Co. Hudson, Mass. 

New Britain Mch. Co., New Britain-Gridley Div., 
New Britain, Conn. 

Seneca Falls Mch. Co., Seneca Falls, N. Y. 





ROUGH « FINISH 
TURN IN ONE 
AUTOMATIC 

CYCLE 


Here’s an example of how Seneca 
Falls Model Q Automatic Lathes 
combine the best and fastest turn- 
ing methods. In the set-up illus- 
trated above, three tools on the 
rear carriage rough turn the stem 
pinion while the first overhead tra- 
cer tool semi-finish turns on the 
first pass...then indexes, and a sec- 
ond tool finish turns on the final 
pass. 


One loading! One completely auto- 
matic cycle! Write for Bulletin 


No. Q-59. 


= INDEXING TRACER TOOLS 


ROUGHING TOOLS ON 
REAR CARRIAGE 


modef acer 
lathe features 


@ “Dial Your Set-up System” simplifies 
changeover. 


Multiple tools rough and tracer tools 
finish turn in one automatic cycle. 


Mechanical feed to all carriages. 
Templates clear of chip area. 
Easy to load and unload. 


Straight line diameter adjustment for 
tracer tools. 


Four speed headstock available with 
t tic speed ch 





Feed rate can change during cutting 
cycle. 











DO tell us your troubles. If turning, centering or 
automation are involved, most likely we can do 
more than sympathize 


SENECA FALLS, MACHINE CO. 


SENECA FALLS, N. Y. 
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Sheldon Mach. - Inc., 4258 N. Knox Ave., 
<ntentp 4\, 


Warner & Sonny Co., 5701 Carnegie Ave., 
Clevel land 3, Ohio 


LATHES, Turret, Vertical—See Boring 
Mills, Vertical 


LAYOUT and DRAFTING TOOLS 


Brown & snares Mfg. Co., 235 Promenade St., 
Providence | 


LEAD SCREWS & SPLINES, Ball Bearing 


ieginas Steering Gear Div. General Motors 
orp., Saginaw, Mich. 


LEVELS 
Pratt & Whitney Co., Inc., W. Hartford, Conn. 


LIMIT SWITCHES—See Switches, Limit 


LUBRICATING OILS and GREASES 
Cities | Service Oil Co., 70 Pine St., New York, 
Fiske pret ww aie Co., 129 
Lockwood St., Newark 5 


Shell Oil Co., 50 W. 50th be New York, N. Y. 
Standard Oil Co. (Indiana), "910 S. Michigan, 


Chicago, Ill. 
BA = Co., Ltd., 2727 S. Troy St., 


Chicago 33, 
Tomas. Inc., 135 E. 42nd St., New York 17, 


Lubripiate Div., 


LUBRICATING SYSTEMS 


Farval Corp., 3249 E. 80th St., Cleveland 4, O. 
Madison- Kipp Corp., Madison, Wis. 
Trabon Engineering ‘Corp., Solon, Ohio 


MACHINERY, Used and Rebuilt 


Eastern eee Co., 1000 Tennessee Ave., Cin- 
cinnati, 
aay Hw Machine ong 1209 E. Washington Ave., 


M 
Miles Mchry. PW ‘S025 E. Genesee Ave., Sagi- 
naw, Mich. 
— & Merryweather amy. Co., 888 E. 70th 
Cleveland 3, Ohi 
Von ‘Keuren Co., Watertown 72, Mass. 


MACHINISTS’ SMALL TOOLS 


Brown & a Mfo. Co., 235 Promenade St., 
Providence 1, 

DoALL Co., Des Ag on Wh. 

Niagara Mch. & Tool Wks., 637-697 North- 
land Ave., Buttale oP Y. 

Van Keuren ‘Co., 176 Waltham St., Watertown 


, Mass. 
bet ak J. H. & Co., 400 Vulcan St., Buffalo 


‘ 


MANDRELS—See Arbors and Mandrels 


MARKING MACHINES and DEVICES 


Gorton Mch. Co., 1321 Racine St., Racine, Wis. 
ey & Corp., 319 Pannier Bidg., Pittsburgh 


MATERIAL-HANDLING TRUCKS—See 
Trucks, Material Handling 


MEASURING MACHINES 
Cone a ag 305 Lexington Ave., New York 
“Ku ne 42 Exchange Place, 


Pratt & Whitney Co., Hartford, i. 
Sheffield Corp., 721 ‘springfield wa Dayton 1 


Ohio 
Van Keuren Co., 
72, Mass. 


‘ 


176 Waltham St., Watertown 


MEASURING WIRES, Thread, Spline, 
Getar 

Pratt & Whitney Co., Inc., W. 5 entataies Conn. 
Sheffield Corp., Da ton A ‘Ohi 

Threadwell Tap & Die Co., 16 “hath St., Green- 


field, Mass. 
Van Keuren Co., 176 Waltham St., Watertown 


72, Mass. 


MICROMETER HEADS 

Brown & Sharpe ftp. Co., 235 Promenade St., 
Providence 1, 

DoALL Co., Des Plaines, Ill. 
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PAYOFF: VERSATILITY 


In the tool shop or in your high production bay, the wide-rang- 
ing versatility of a Cincinnati® Rigid Shaper gives you maxi- 
mum productivity for your invested dollar, And for each of the 
many jobs you can do on it, a Cincinnati Rigid Shaper produces 
something extra — in metal cut per hour, in accuracy, in ease of 
operation. See for yourself why a new Cincinnati® Shaper would 
pay off for you: write Dept. D for Catalog N-7. 


Shapers / Shears rs Press Brakes 


ne CINCINNATI 
SHAPER co. Cincinnati 11, Ohio, U.S.A. 
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To cut your metal finishing costs... 


NEW 

OSBORN 
ROTARY 

INDEX MACHINE 


NEW OSBORN ROTARY INDEX MACHINE 
Units can range from manual to fully automatic operation 


Unique “building block” design means 
unlimited production flexibility 


NEWEST ADDITION to Osborn’s broad line of metal finishing ma- 
chines are these Rotary Index units. Capability: significant increase 
of your production capacity. 

Most important feature — production men can economically 
“build”’ custom metal finishing machines from basic ‘‘building block’’ 
components. . . finishing heads, index tables and electric controls. 
Other advanced design and construction features make these new 
Osborn Metal Finishing Machine units worth your immediate 
investigation. 

Your Osborn field specialist has latest application data on a wide 
range of cost-saving finishing methods. And an Osborn Analysis— 
made in your plant—is the first step to pinpoint savings on your 
operations. Write for details. The Osborn Manufacturing Company, 
Dept. D-57, Cleveland 14. Ohio. 


THE OssoRN MANUFACTURING COMPANY 


METAL FINISHING MACHINES...AND FINISHING METHODS 
POWER, PAINT AND MAINTENANCE BRUSHES 


FOUNDRY PRODUCTION MACHINERY oO SBORN 
® 
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MICROMETERS, Outside, inside, Depth 

Brown & snanee pte. Co., 235 Promenade St., 
Providence |, 

DoALL Co., Des Plaines, III. 

Pratt & a onan & ee W. Hartford, Conn. 

Scherr, Ge eI3,N y Inc., 200 Latayette St., 
New York 12, 

Slocomb, J. a Gisinrtnas. Conn 

Van, Keuren ea 176 Waltham a Watertown 

, Mass. 


MICROSCOPES, Toolmakers’ 


DoALL Co., Des Plaines* til. 
Opte- Metric Tools, Inc., 137 Varick St., New 


Scherr, " George Co., ~~ 200 Lafayette St. 
New York 12, N 


MILLING MACHINE So dhnet ogee 


Brown & Shee MS Co., Providence, R. 

Cincinnati lin achine Co., Milling Meh. 
Div., Marburg Cincinnati 9, Ohio 

Giddings & Lewis Machine Tool Co., Fond du 
Lac 

Gorton, George Mch. Co., 1110 W. 13th St., 
Racine, Wis. 

Greaves Mch. Too! Div., 2011 Eastern Ave., 
Cincinnati 2, Ohio 

Hedines. Bros., Inc., 1420 College Ave., El- 
mira, ° 

Kearney | Trecker Corp., 6784 W. National 
set a as Oh Wis. 

Nichols, W. H. Con Waltham 54, Mas 

Sheldon Meh" Co., Inc., 4258 N. Knox Ave., 
Chicago 41, 

Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 


MILLING MACHINES, Automatic 


Austin Industrial Corp., White Plains, N. Y. 

Buhr sng 4 Tool Co., 839 Greene St., Ann 
Arbor, Mich 

Consolidated Machine Tool Corp., Rochester, 


Cross Co., 3250 Bellevue Ave., Detroit 7 Mich. 

Ingersoll! Milling Machine Co., 505 Fulton Ave., 
ockford, III. 

Jones & Lamson Mch. Co., 160 Clinton St., 
Springfield, Vt. 

Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 

Marac Machines Corp., Yonkers, N. Y. 

Nichols, W. H. Co., Waltham 54, Mass. 

Olivetti Corp. of America, 42-33 Northern 
Bivd., Long Island City 1, N. Y. 

Onsrud Machine Works, Inc., Niles, III. 

Pratt & Whitney Co., Inc.. W. Hartford, Conn. 

Sry om 3400 E. Lafayette Ave., Detroit 

Sundstrand Mech, Tool Co., 2531 JIth St., 


255 North 18th St., 
“Ampere, E. Orange, 'N. J. 


MILLING MACHINES, Bed Type, 
Simplex Duplex 

Brown & Shere sata. Co., 235 Promenade St., 
Providence 

Cincinnati Milling Machine Co., Milling Mch. 
Div., Marburg Ave., Cincinnati 9, Ohio 

Consolidated ~ Too! Div., Blossom Road, 
Rochester 10, 

Ingersoll Milliny * sechine Co., 505 Fulton 
Ave., Rockford, 

Kearney & Teor ae 6784 W. National, 
Milwaukee 14, Wis 

Motch & pelle B+ al Mchy. Co., 888 E. 70th 
St., Cevetene 3, Ohio 

Nichois, H. Co., Waltham 54 

Olivetti _ of America, 42- es eeithern 
Bivd., Long Island 1, N. Y. 

Onsrud Machine Works, Inc., Niles, III 

Sundstrand Mch. Tool Co., 2531 IIth St., 
Rockford, Ill. 

. S. Tool Co., Inc., 255 North 18th St., 
Ampere, E. Oran 

Van Norman Machine ‘Co., 3640 Main St., 
Springfield 7, Mass. 


MILLING MACHINES, Bench, Hand 


Cincinnati Milling Machine Co., aya Mch. 
iv., Marburg Ave., Cincinnati 9 
Clausing Div., Atlas Press Co., Kalamazoo, 
ic 
Hardinge Bros. Inc., 1420 College Ave., El- 
mira, N. Y. 


MILLING MACHINES, Circular, 
Continuous 

Consolidated Mch. Tool Sor. Rochester, N. Y. 

Davis & Thompson Co., 6411 W. Burnham i 
Milwaukee 14, Wis. 

In pree Minin@ ‘Machine Co., 505 Fulton Ave., 


1 ‘Co., Waltham 54, Mas 
x og of America, 42-33 Kidtthem 
, Long Island City 1, 
ian a rool A Enore. Co., "3400 -Lafayette, 
troit 7 
surgstraic Men Foo! Co., 2351 11th St., Rock- 
‘or 
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in multiple hole drilling 


Suspending a standard 17” Delta drill press from an angle iron 
wall bracket over a table not only doubled productivity, but resulted 
in greater accuracy in wide panel drilling work for S & S Visual 
Company, a Brooklyn display firm. Use of a Commander multiple 
spindle drill head permits simultaneous drilling of up to 15 holes 
in a line 35” long. Avoiding costly single-purpose equipment, the 
firm used versatile, standard Delta components for this relatively 
inexpensive installation. 

Every model in the world’s most complete drill press line offers 
the power, precision performance and ruggedness that have set in- 
dustry standards for years. Delta drill presses give you better value 
for your money—they cost less to buy, less to operate and less 
to maintain. 

To match the tools to your needs, visit your Delta Industrial 
Distributor (listed under ““TOOLS” or “MACHINERY” in the 
Yellow Pages). And for a FREE Delta Industrial Catalog showing 
61 machines, 302 models, over 1400 accessories, write: Rockwell 
Manufacturing Company, Delta Power Tool Division, 614-DC N. 
Lexington Ave., Pittsburgh 8, Pa. In Canada: Rockwell Manufac- 
turing Company of Canada, Ltd., Guelph, Ontario. 


Delta 17” Drill Press, also 20’, . 
15”, 14” and 14” Super-Hi Pl DELTA INDUSTRIAL TOOLS 
sitive. Available in floor, bench 


and multiple-spindle models. another fine product by © 


ROCKWELL 


Visit Delta in Booth No. 2046 at the A.S.T.E. Show 
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MILLING MACHINES, Die Sinking Brown & Sharpe Mfg. £&:; Providence, R. |. Kearney & Trecker Corp., 6784 W. National, 
Du Profilin , Bullard Co., Bridgeport 6, Con Mitwoukee 14, Wis 
plicating, ng Cincinnati Milling Machine Co., Milling Mch. Van Norman achine Co., 3640 Main St., 
Cincinnati Milling Machine Co., Milling Mch. Div., Marburg Ave., Cincinnati 9, Ohio Springfield 7, Mass. 
Ciena Ya Ove. industries In O89 a Clearing a U. S, lncustries, Inc., $499 Ww. 
rt nv justri nc. ica ; 
Ooth st. Chicago 38. Mh Cone SBI 38 dn Ave., New York 17, MILLING MACHINES, Knee Type Rise 
Consolidated — Tost 'Div., Blossom Road, N.Y. 


and Fall 
Rochester 10 Gorton Geo., Mch., Co., 1110 W. 13th St., Cinginnatt Milling Machine Co., Milling Mch. 
Coss Sore, 405 Loariion Ave., New York 17, Racine, Wi 


Marburg Ave., Cincinnati 9, Ohio 


s. 
Greaves Machine Tool Div., 2009 Eastern Ave., Cosa Cente 402 Lexington Ave., New York 17, 
ioe Cor . of pie an, Troy, Mich Cincinnati, O N.Y. 


ihio 
ercone _Corp., | 00 ‘Oakman Bivd., Detroit Hardings Bros., Inc., 1420 College Ave., El- Nichols, W. H. Co., Waltham 54, Mas 
N. Orban, Kurt Co., "42 Exchange Ploce, Jersey 
Giddings . ri Lewis Machine Too! Co., Fond du 1 oorant Milling Machine Co., 505 Fulton Ave., 


City, N. J. 
Gort Geo Machine Co., 1110 W. 13th K ey Trecke C 6784 W. National, 
on rge achine Co., t arne’ recker Corp., 

acine, Wis. “Milwaukee | 14, Wis MILLING MACHINES, Knee Type Turret 
mae & Trecker Corp., 6784 W. National Nichols, W. 


Milwaukee 14, Wis. Onsrud BD 2, Waitt Inc. a a i Gorton Mch. Co., 1321 Racine St., Racine, Wis. 
eee A 2 H. re Waltham 54, Mass. Sheldon a Ce Inc., 4240- 4358 N. Knox 

ratt itne o., Inc, W. Hartford, Con Ave., icago a . 
Sundstrand Mch. Tool Co., 2531 Ilth st, ’ MILLING MACHINES, Knee Type, 


Rockford, Ill. Vertical 


Austin Industrial Corp., White Plains, N x 
MILLING MACHINES, Knee Type, Hori- MILLING, MACHINED” 205 Promenade st, Clacinnat Mihing, Mash’ Cou iting. ch 
zontel, Plein, Universal "Providence 1. R. a cs Div., Marburg Ave., Cincinnati 9 Ohio 
Austin Industrial Corp., White Plains, N. Y. Gorton Mch. Co., 1321 Racine St., Racine, Wis. Clausing Div., Atlas Press Co., am 








ae ore, of U. S. etaeivine, Inc., 6499 W. 
, Chicago 38, 
m... y tad 450 pote ly ‘Ave., New York 17, 
N.Y. 


Gorton, George, Mch. Co., 1110 W. 13th St., 
Racine, Wis. 

Kearney ‘& Trecker ore. 6784 W. National, 
pat age a 14 

Nichols €o., ‘Waltham 54, Mass. 


FOR MORE Orban Kurt, C6, jine., 42 Exchange Place, Jer- 
FA 6PROFITABLE (| 42" 


France 
Consolidated Mch. aa Div., Blossom Road, 


Rochester 10, N. 
S 18 c GRINDING Giddings & Lewis Mechine Tool Co., Fond du 
since on 


Lac. Wis. 
Gray G. A., Co., Woodburn Ave., and Penn 
RR. Evoriaton, Cincinnati, = . c 
: . . * 90 H mn iv aldwin-Lima-Hamilton Corp., 
For automatic production in plunge or traverse grinding MSO Hy- “Hamilton, Ghio hig age P 
draulic Grinders offer ease and speed of operation with single lever a ulton Ave.. 
control, automatic cycling including variable spark-out to fine finish Keomey & Tracker, C Corp., 6784 W. National, 
and preset size — against positive stop (repeat accuracy .00004”) Orban, Kurt Co,, 


inc. ’ 42 Exchange Place, Jer- 
sey Cit  y 
or by electric gauge. sundetrand Mch: Tool Co., 2531 11th St., Rock- 
or 


Medel FH-200 (Illus.) + MILLING MACHINES, Spor 
Swing 10” <A Cincinnati Milling Machine Co., Special Ma- 
Model FH-100 : : 


chine Div., Marburg Ave., Cincinnati 9, Ohio 
Swing 7” ous S Corp., 405 Lexington Ave., New York 17, 
a : Giddings & Lewis Machine Tool Co., Fond du 
, = ac is. 

Grinding lengths to 60” a Hamilton Div., Baldwin-Lima-Hamilton Corp., 
Hamilton, Ohio 

Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis. 

Onsrud Machine Works, Inc., Niles, tl 

we ar Mch. Tool Co., 2531 11th St., Rock- 
or 


MILLING MACHINES, Thread 


Pratt & Whitney Co., Inc., W. Hartford, Conn. 
Wiches. Mch. Tool Div., Wickes Corp., Saginaw, 
ich. 


MOLDING MACHINES, Plastic 
Baker ape a Inc., 1000 Post Ave., Toledo 
io 
Elmes Eng. Div., Amerttan Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
roto S Gear Shaper Co., 78 River St., Spring- 
ie Vt. 
~ Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
MSO offers Lake Erie oe ag a A Corp., 470 Woodward 
‘ , Ave., Buffalo 17, N. Y. 
a complete line of : 
a ae . Automatic cycling 
precision grinding machines + Precimatic sizing MOTORS, Electric 
with features such as: + Electronic Match Grinding Brook Motor. C. Corp., 3302 W. Peterson Ave., 
icago 
Delta Power “foot Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa. 
WRITE FOR LITERATURE ASK FOR REFERENCES General Electric Co., Schenectady Ms ¥, 
Lincoln Electric Co., Cleveland 1 “onic 
When only the best will do, check MSO first Onsrud Machine Works, Inc., Niles, IN). 
Reliance Electric & Engrg. Co., 1200 eaiihien 
Rd., Cleveland 10, Ohio 


MOTORS, Hydraulic 


Barnes, John S. Corp., Rockford, Ill. 

Denison Engineering, Div. American Brake Shoe 

. Co. be Dublin Rd., Columbus 16, Ohio 

76-E Mamaroneck Avenve White Plains, New York Ex- 0 Corp., 1200 ‘Oakman Bivd., Detroit 
ic 


Hydraulic Press Mfg. Div., Mt. Gilead, Ohio 
Surearone Mch. Tool Co.,'2531 11th St., Rock- 
or 
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Vickers Inc., Administrative & Engineering Cen- 
ter, Box 302, Detroit 32, Mich. 


MULTIPLE INSPECTION GAGES—See 
Gages, Multiple Inspection 


MULTIPLE STATION MACHINES, Dial 
Type 


Baker Brothers inc., 
10, io 

Barnes Drill Co., 
ford, Ill. 

Baush Mch. Tool Co., 
field, Mass. 

Bodine Corp., 317 Mt. 
5, Conn. 

Buhr Machine Tool Co., 
Arbor, Mich. 

Cincinnati Milling Machine Co., 
chine Div., Marburg Ave., Cincinnati 9, Ohio 

Cross Co., P. O. Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich 

Federal vreaen Corp., 1144 Eddy St., 


dence | 

Greenlee "ol & Co., 2136 12th St., 
ford, Ill. 

Kingsbury Mch. Tool Corp 

Lamb, F. Joseph Co., 
Detroit 34, Mich. 


National Automatic Tool Co., 
Richmond, Ind. 


1000 Post Ave., Toledo 
814 Chestnut St., Rock- 
15 Wason Ave., Spring- 
Grove St., Bridgeport 
839 Greene St., Ann 


Special Ma- 


Provi- 
Rock- 


Keene 
5663 E. rine. ‘Mile Rd., 


S. 7th N. St., 
Snyder Corp., 3400 E. Lafayette Ave., Detroit 
a 2531 - llth St., 
9309 S. Kenwood 


PS Mch, Tool Co., 
Rockford, Ill 

Verson Allsteel Press Co., 
ve., Chicago 19 


MULTIPLE-STATION MACHINES, 
Transfer Type 
Baker Sreenere Inc., 


1000 Post Ave., Toledo 


Bornes Drill Co., 814 Chestnut St., Rockford, 
i. 

Baush ao ian Co., 
field, Ma 

Buhr Mch. Tool Co., 
Mic 


15 Wason Ave., 
839 Green St., 


Spring- 
Ann Arbor, 


Bullerd Co., Bridgeport 6, Conn. 
Cincinnati Milling Machine Co., Special Ma- 
chine Div., Marburg Ave., Cincinnati 9, Ohio 
Gogina. Div. of U. S. Industries, Inc., 6499 W. 
1 Chico io 38, 
AD, a 4835, Park Grove Postal 
Davis & Thompson ‘C., 4460 N. 124th St., 
Detroit 
Rock- 
Worces- 


Milwaukee 10, Wis 
Ex-Cell-O Corp., 1200 Oakman Bivd., 
32, Mich. 
Greenlee Bros. & Co., 2136 - 12th St., 
ford, Ill. 
Heald Machine Co., 10 New Bond St., 
ter 6, Mass. 
& Trecker Corp., 6784 W. National, 
Wis. 
, 5663 E. Nine Mile Rd., 
ich 
Moline Too! Co., 102-20th St., Moline, II! 
National Automatic Tool Co., S. 7th N. Sts., 
Richmond, Ind. 
Norton Co., 1 New Bond St., 
Mass : 
Snyder Corp., 3400 E. Lafayette Ave., Detroit 
7, Mic 
Sundstrond Mch., Tool Co., 2531 11th St., Rock- 
ford, Ill. 
Waterbury Farrel Foundry & Mach. Co 
bury, Conn. 


Worcester 6, 


Water- 


NIBBLERS, Portable Pneumatic 
Buckeye Tools Corp., Dayton, Ohio 


NIBBLING MACHINES 


American Pullmax Co., Inc., 2455 N. Sheffield 
Ave.. Chicago 14, Te 


Wales-Strippit, Inc., Akron, N. Y 


NICKEL & NICKEL ALLOYS 


Crucible Steel Co. of America, P. O. Box 2518, 
Pittsburgh 30, Pa. 


NUMERICAL CONTROL SYSTEMS—See 
Electronic Control Systems 


NUT SETTERS—See Screwdrivers, etc. 
NUTS—See Bolts, Nuts and Screws 


OIL GROOVERS 


Wicaco Machine Corp., Wayne Junction, Phila- 
ia , Pa. 
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OILERS AND LUBRICATORS 

Madison-Ki Corp., Madison, Wis. 

Wicaco Machine Corp., Wayne Junction, Phila- 
delphia 44, Pa. 


OILS, CUTTING SOLUBLE—See Cutting 
and Grinding Fluids 


OILS, Lubricating—See Lubricating Oils 
and Greases 


OILS, Quenching and Tempering 
Chios Service Oil Co., 70 Pine St., New York 


Shell Oil Co., 50 W. 50th St., New York, N. Y. 
Sinclair Refining Co., 600 - Sth Ave., New 


York, N. 
Standard Oil Co. {indiona), 910 S. Michigan 
Ave., Chicago 80, Ill. 


OPTICAL FLATS 


DoALL Co., Des Plaines, III. 
Scherr, George, Sa uy IME 


200 Lofayette St., 
New York 12, 


Van Keuren Co., 176 Waltham St., Watertown 


, Mass. 


PAINTING EQUIPMENT, Spray—See 
Spraying Equipment, Metal 


PARALLELS 


Brown & Sharpe Mfg. Co., Providence, R. |. 
DoALL Co., S Plaines, 
vitae, Wis. Lewis Machine Tool Co., Fond du 


Walker, . S., Co., Inc., Worcester, Mass. 


PATTERNS, Wood and Metal 


Mummert-Dixon Co., Hanover, Pa. 


PILLOW BLOCKS 

S K F Industries, Inc., Philadelphia, Pa. 

PIPE, Steel, Stainless, etc. 

Allegheny Ludium Steel Corp., Pittsburgh, Pa. 
Continued on page 274) 








SHUTTLE-TYPE 
MACHINE 
HANDLES OVER 
40 DIFFERENT 
VALVE PARTS 


. ++ Mills, Centers, Tap Drills 
and Taps in #316 Stainless 


Here’s a good example of engineering a 
semi-standard machine to handle a lot of 
parts. Although this machine has been 
adapted to milling, centering, drilling and 
tapping of valve parts, its basic design 
lends itself to other operations through 


the addition of various types of heads as 
well as multiple spindle drill heads. Ma- 
chine incorporates hydraulic controls for 
table feed and index, two milling heads, 
two hydraulic power heads, each with 
center drill and tap drill spindle, and two 
mechanical screw feed tapping heads to 
accommodate 16, 20 and 24 pitch threads. 
Capacities range from %” to 4%” diameter, 
5” to 23” long. Parts are inner valves for 
liquid level controls of tough #316 stain- 
less steel. 


If you need high production of one part or 
moderate production of many parts with a 
minimum capital outlay, it will pay you to 
callina D & T production engineer. There 
is no obligation for this service. 


FREE DATA 


Write for Bulletin 1002. 


Gmate ; 
<<“ Yo WAr-wela- MM atedarl ok-te)al Grey 
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Tired of counting the excess? 


You save seven ways by using Wheelock-Lovejoy’s 
local alloy steel warehouse facilities. 


The usual costs of handling, cutting, storage, in- 
surance, taxes, accounting, and—in some cases — 
obsolescence, are all eliminated when you order 
from your local Wheelock-Lovejoy Service Center. 
You can order your alloy steel—as you need it —in 
any size, shape or grade. See the listing below for 
the W-L Branch nearest you. 


W-L STEEL SERVICE CENTERS~ Cambridge 
Cleveland - Chicago «+ Hillside, N. J. 
Detroit - Buffalo + Cincinnati 


AGENTS —- Southern Engineering Company, ¢ 
Charlotte, N. C.; Sanderson -Newbould, * 
Ltd., Montreal and Toronto 


WHEELOCK, 
LOVEJOY 


& COMPANY, INC. 


138 Sidney St., Cambridge 39, Mass. 
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Babcock & Wilcox Co., Beaver Falls, Pa. 

Bethlehem Stee! Co., Bethlehe: m, Pa. 

Crucible Steel Co. of America, P. O. Box 2518, 
Pittsburgh 30, 

Ryerson, Jose h tr * Son, Inc., 16th & Rock- 
well I Sts., C icago 8, Ill. 

United Saves Steel Corp., National Tube Co. 
Div., 436 7th Ave., Pittsburgh, Pa. 


PIPE AND TUBING MILLS, Electric-weld 
bie Co., 5504 Walworth Ave., Cleveland 2, 
io 


PIPE AND TUBING, Brass and Copper 


American Brass Co., 25 Broadway, New York, 


Mueller os Co., 1925 Lapeer Ave., Port 
Huron, M 

Revere temear & age Inc., 230 Park Ave., 
New York 17, N. 


PIPE THREADING AND CUTTING 
MACHINES 


Davis & Thompson Co., 4460 N. 124th St., 
Milwaukee 1! Wis. 

Landis Machine Co., tnc., ere Pa. 

Sheffield Corp., Box 893, Dayton | , Ohio 


PLANER JACKS—See Set-up Equipment 


PLANERS, Double Housing and 
Openside 

Berthiez, Charles, 5 Rue Montalivet, Paris, 
France 

Consolidated Mch. Tool Div., Rochester, N. Y. 

aa ny S = Lewis Machine Tool Co., Fond du 
ac, 

Gray, G. X. Co., 3611 Woodburn Ave., Cincin- 
nati, 10 

Hamilton Div., Deere tinedteninet Corp., 
Hamilton, Oh 

Lapointe chaahine Tool Co., Hudson, Mass. 

Orban ons Co., Iinc., 42 Exchange Place, Jer- 
sey Cit 

Rockford "Machine Tool Co., 2500 Kishwaukee 
St., Rockford, 


PLASTICS AND PLASTIC PRODUCTS 
—< Kodak Co., 343 State St., Rochester 4, 


Gisholt anaes © o 1209 E. Washington Ave., 
Madison 10, 
U. = Steel Be Not’! Tube Div., Pittsbugh, 


PRESS BRAKES—See Brakes, Press and 
Bending 


PRESS FEEDERS, Automatic 
~—. E. W. Co., 1375 Raff Rd., S. W., Canton, 


io 

Federal Press Co., 511 Division St., Elkhart, Ind. 

Precision Welder & Flexopress Corp., 3518 
Ibsen Ave., Cincinnati 9, O. 

U. S. Tool Co., 255 N. 18th St., Ampere, East 
Orange, 3 


PRESSES, Arbor 


Birdsboro Corp., Birdsboro, Pa. 

crane Eng. iv., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 

Famco Machine Co., Kenosha, Wis. 

Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, ni 

Logansport Machine Co., Inc., Lopaneport. Ind. 

Threadwell Tap & Die Corp 6 Arch St., 
Greenfield, Mass. 

Wilson, K. R., Inc., Arcade, N. Y 


PRESSES, Assembling 


Allen, w= Industries, Clinton, Mo 
Bliss, E. W . Co., 1375 Raff. Rd., $.W., Canton, 
io 

Denison es ineering Div., American Brake Shoe 
Co., 11 Dublin Rd., Columbus 16, Ohio 

Elmes Eno. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 

Erie Foundry Co., 1253 W. 12th St., Erie, 


enna. 
a Press Co., 511 Division St., Elkhart, 


Ind. 

Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, III. 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Lake Erie Machinery Corp., 470 Woodward 
Ave., Buffalo 17, N. 

Northern Hydraulics & » Seg Corp., Melrose 
ar , 


PRESSES, Blanking, Stamping 


Allen, Alva Industries, Cae Mo. 

Birdsboro Corp., Birdsboro, 

ones. E. W. Co., 1375 Raff Si. S.W., Canton, 
io 


(Continued on page 276) 
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Efficient Tool and Die Company, Cleveland, Ohio, 
has big problems. . . big in the sense of physical 
size. As die makers for the automotive, appliance, 
and other industries which require large tooling, 
they are called upon to make and try out some 
huge dies. They solved the problem with the big 
1000 ton Verson Eccentric Press illustrated above. 

The press measures 180” between housings. 
Stroke of the slide is 24”, and it operates at 8 
strokes per minute. The press is equipped with a 
Verson die cushion in the bed to permit drawing 
operations to be performed. The huge press weighs 
over 350,000 pounds. 


AS \ | yr 


ae 
é (XP | 
>. rV/\/ v4 


Die Tryout 
on a 
BIG SCALE 


with this 
. Verson 

1000 TON 

Eccentric 


When photographed, three sets of dies for auto- 
mobile grills were being tested. While these dies 
are used singly in production, the large size of the 
press permitted simultaneous testing. 

Whether your requirements are die tryout or 
full scale production, you’ll find that Verson can 
provide the presses you need to make your oper- 
ations more efficient. As a big plus, you get all 
the advantages of Verson know how and experi- 
ence in the press working of metals. It can make 
a big difference in ‘your profits. It’s easy to put 
the Verson team to work for you. Just contact 
your Verson Representative. Or write direct. 


Originators and pioneers of allsteel stamping press construction 


VERSON ALLSTEEL PRESS CO. 


- Yerson - 


9309 S. Kenwood Avenue, Chicago 19, Illinois * 8300 S. Central Expressway, Dallas, Texas 


MANUFACTURERS OF MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES 
TRANSMAT PRESSES * IMPACT MACHINING PRESSES * TOOLING « DIE CUSHIONS ¢ VERSON-WHEELON HYDRAULIC PRESSES * HYDRAULIC SHEARS 
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Engineers! Designers! 


10 IMPORTANT 
REASONS 


Why You’ll like 


Gusher 


COOLANT PUMPS 


SIMPLE, COMPACT DESIGN with no 
metal-to-metal contact in the pump. 
ELECTRONICALLY AND DIAMETRI- 
CALLY ROTATING ASSEMBLY, in- 
creases bearing life—eliminates vi- 
bration 


NO SEALS, NO PRIMING — saves 
time. 


STREAMLINED APPEARANCE, hand 
buffed finish. 


DELIVERS INSTANTANEOUS, COP- 
1OUS COOLANT FLOW the minute 
the machine is started. 


HEAVY-DUTY PRECISION BALL- 
BEARINGS insure longer life. 


SHAFT IS ONE PIECE, heavy duty 
construction, no couplings. 
PRE-LUBRICATED BALL BEARINGS 
require no further attention. 

NO PACKING or adjusting required. 


BALANCED THRUST is obtained by 
using equalized pumping action. 


MACHINERY CO. 


* COOLANT PUMPS 
* CIRCULATORS + AGITATORS 
* MOLTEN METAL PUMPS 


1807 Reading Rd. © Clincinnati 2, Ohio 
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Ganboruas Engineering Co., Chambersburg, 


of U. S. Sptgatvien, Inc., 6499 W. 
‘thicage 3 
Cleveland ‘Crane & histicating Co., Wickliffe, 


re) 

Cleveland Punch & Shear Wks. Co., 3917 St. 
Clair a a Cleveland 14, Ohio 

Danly Machine Specialties, Inc., 2100 South 
Laramie, Chicago 50, Ill. 

Denison Engineering Div. American Brake Shoe 
Co., 152 Dublin 4 Rd., Columbus 16, Ohio 
Federal Machine and Welder Co., Warren, Ohio 
Federal Press Co., 511 Division St., Elkhart, 

nd. 
Hydraulic Press Mfg. C Mount Gilead, Ohio 
L ay Press Corp., 1631 Sterling Ave., Elkhart, 


La Erie pochirey, $ Corp., 470 Woodward 
Ave., Buffalo 17 
Lodge & a an Co., 5055 Colerain Ave., Cin- 
cinnati 2 
Minster Machine Co., Minster, Ohi 
agere Machine & Tool Wks., 637 Northland 
Ave., Buffalo 11, ¥ 
Precision Welder & Flexopress Corp., 3518 
Ibsen Ave., Cincinnati_9 
U. S. Tool Co., Inc., 255 N. 8th St., Ampere, 
East Orange, § 
Verson Allsteel Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 
Waterbur he agg Foundry & Mach., Co., Water- 


bury, 
Wilson, KK. . * Inc., Arcade, N. Y. 


Claging, aay 


PRESSES, Briquetting 


Birdsboro Corp., Birdsboro, Pa. 

Denison Engineering Div., American Brake Shoe 
Co., 1152 Dublin Rd., Columbus 16, Ohio 
Eines Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Hydraulic Press Mfg., Co., Mount Gilead, Ohio 
Lake Erie Machinery C< Corp., 470 Woodward 

Ave., Buffalo 17, N. Y. 
Wilson, K. R., Inc., Arcade, N. Y. 


PRESSES, Closed-Die Forging 


Ajax Mesnforewing, — 1441 Chardon Rd., 
Cleveland 17, 
" Birdsboro 


Birdsboro - 
—,. E. W. , 1375 Raff PRd., S.W., Canton, 
ae Engineering Co., Chambersburg 


Casi | pw. of U. S. Industries, Inc., 6499 W. 
65th Chicago 38, lil. 

Elmes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 

Erie Foundry Co., 1253 W. 12th St., Erie, 
enna 

Hydraulic Press Mfg. Co., 9309 S. Kenwood 


370 Woodward 
ve., Buffalo | 
Wilson, K. R., Inc., Arcade, N. Y. 


PRESSES, Coining, ge 


Eudibere Corp., Birdsboro 
Bliss, E. W. Co., 1375 Raff Ra, S. W., Canton, 


Ohi 
Chambersburg Engineering Co., Chambersburg, 


Cage, oe. of U. S. Industries, Inc., 6499 W. 
65th Chicago 38, Ill. 

Cleveland Punch Shear Nad = , 3917 St. 
Clair A Cleveland 14, y 

Danly Mach ine Specialties inc., 2100 South 
Laramie, Chicago 50, Ill. 
Denison Engineering, Div. American Brake Shoe 
Co., 1152 Dublin Rd., Columbus 16, Ohio 
Elmes. Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Federal Machine and Welder Co., Warren, Ohio 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
Lake Erie paeniney, SS Corp., 470 Woodward 
Ave., Buffalo 17 

Minster Machine Co. Minster, Ohi 

Niagara Machine & Tool Wks., 637 Northland 
Ave., Buffalo 11, N. Y. 

Verson’ Allsteel Press Co., 9309 S. Kenwood 
Ave. Chicago 19, 

Waterbury Farrel Foundry & Mach. Co., Water- 


bury, Conn. 
Wilson, K. R., Inc., Arcade, N. Y. 


PRESSES, Die Sinking “aed 
Birdsboro a Birdsboro 
Bliss, E. W. Co., 1375 Raff Ra, S. W., Canton, 


Ohi 
Chambersburg Engineering Co., Chambersburg, 


Closing, Dw, of U. S. incistvies, Inc., 6499 W. 
Chicago 38, 

a es. Div., A Peal Steel poundyies, 
1150 Tennessee Ave., Cincinnati 29, Ohi 

Erie Foundry Co., 1253 W. 12th St., Erie, 
enna 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Lake Erie Machinery, Co Corp., 470 Woodward 
Ave., Buffalo 17 

Veron Allsteel Press Co, 9309 S. Kenwood 
Ave., Chicago 19, Ill. 

Waterbury F tee Foundry & Mach. Co., Water- 
ury, 

Wilson, KF R. Inc., Arcade, N. Y. 





GUARANTEED 
ACCURATE 


“Rockwell Testing” Dollar! 


Clark Hardness Testers are guaran- 
teed accurate for all “Rockwell 
Testing”. Clark's exacting workman- 
ship in the production of penetrators, 
testing blocks, anvils, and other 
accessories pays off in exceptional 
accuracy on the job. No wonder the 
low cost surprises our first-time 
customers. Clark Instrument, Inc., 
10204 Ford Road, Dearborn, Mich. 


FREE REFERENCE BOOK 

All information about hardness test- 
ing in easy-to-read text with many 
illustrations. Just write “Send 
Book” on your letterhead. De- 
scription and prices for Clark 
Hardness Tester and free 
Hardness Conversion Chart 

also available on request. 


Missile-Age Accuracy 


For more data circle item 276B on Card 
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PRESSES, Die Tryout 
Blige, E. W. Co., 1375 Raff Rd., S. W., Canton, 
ihio 


Clearing Div., of U. S. Industries, Inc., 6499 W. 
65th St., Chicago 3 38, Il. 

Cleveland ‘Punch Shear Wks. Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 

Ciees Eng. ‘Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 

Erie Foundry Co., 1253 W. 12th St., Erie, 
Penna 

Federal Machine and Welder Co., Warren, Ohio 

Federal Press Co., 511 Division St., Elkhart, 


Div. Parker-Hannifin Corp., Des 


Mount Gilead, Ohio 
x" Sterling Ave., Elkhart, 


Ind. 

Lake Erie Mochinery, SF Corp., 470 Woodward 
Ave., Buffalo 17 

Minster Machine Co., KAinster, Ohi 

Niagara Machine & Too! Wks., 6 637 Northland 
Ave., Buffalo 11, 

Verson’ Allsteel Press a 9309 S. Kenwood 
Ave., Chicago 19 

Wilson, K. R., Inc., 


‘ 


Ind. 
Hannifin Co., 

Plaines, Ill. 
Hydraulic Press Mf 
L & J Press Corp., 


Arcade, N. Y. 


PRESSES, Drawing 


Allen, Alva Industries, Clinton, Mo. 
Birdsboro Corp., Bird Pa 
Bliss, E,W. Co., 1375 Raff Rd., S. W., Canton, 


ihio 

Clearing. Div of U. S. Industries, Inc., 6499 W. 
65th Chicago 38, 

Clontiorss ‘Crane Engineering Co., Wickliffe, 

3917 St. 
io 

Danly Machine Specialities Inc., 2100 South 
Laramie, Chicago 50, 
Denison En: ineering, Div. American Brake Shoe 
Co., 1152 Dublin Rd., Columbus 16, Ohio 
Eimes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Erie Foundry Co., 1253 W. 12th St., Erie, 
Penna. 

Federal Machine and Welder Co., Warren, Ohio 

Hydraulic Press Mfg, Co., Mount Gilead, Ohio 

L e2 Press Corp., 1631 Sterling Ave., Elkhart, 
nd. 

Lake Erie Machinery Corp., 470 Woodward 
Ave., Buffalo 17 N.Y 

Minster Machine éo., Minster, Oh 

Niagara Machine & re 637 ‘Northland 

Press Co., 


Ave., Buffalo 11, 

Verson’ Allsteel 9309 S. Kenwood 
Chicago 19, 

Waterbury Farrel Foundry & Mach. Co., Water- 


Ave., 
bury, Cenn. 
Wilson, K. R., Inc., Arcade, N. Y. 


Ohio 
Cleveland Punch & Shear Wks. Co., 
Clair Ave., Cleveland 14, Ohi 


PRESSES, Extrusion 
Birdsboro Cop. Birdsboro 
Bliss, E- W. Co., 1375 Raff Ra, S. W., Canton, 


Clearing, oe, f U. 7" Srciettes, Inc., 6499 W. 
65th ‘Chicago 3 

Danly Mach ine Bidehles ¢ Inc., 2100 South 
Laramie, Chicago 50, Ill. 
Chas Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Federal Machine and Welder Co., Warren, Ohio 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
Lake Erie Machinery Corp., 470 Woodward 
Ave., Buffalo 17, N. 

Verson Allstee!l Press Co., 9309 S. Kenwood 
Ave., Chicago 19, III. 

Wilson, K. R., Inc.,’ Arcade, N. Y. 


PRESSES, Foot 


Famco Machine Co., Kenosha, Wis. 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Niagara Machine & Tool Wks., 637 Northland 
Ave., Buffalo 11, N. Y. 

Producto wo Son 985 Housatonic Ave., 
ny o 1 

Verson steel Prose Co., 9309 S. Kenwood 
Ave., Chicago 19, 

Waterbury Farrel Foundry & Mach. Co., Water- 


bury, Conn. 
Wilson, K. R., Inc., Arcade, N. Y. 


PRESSES, Horning 
er E. W. Co., 1375 Raff Rd., S$. W., Canton, 


Clearing aap of U. S. endstriae, Inc., 6499 W. 
i 


cago 38, 
Clovolered ‘Punch + ak Wks. Kon 3917 St. 


Clair Ave., Cleveland 14, Ohi 
Elmes Eng. ‘Div., American Steel Foundries, 
150 Tennessee Ave., Cincinnati 29, Ohio 
Federal Machine and Welder Co., Warren, Ohio 
Hydraulic Press Mfg. Co., Mount Gilead; Ohio 


Lake Erie Machine Cor, -, 470 Woodward 
Ave., Buffalo InN. Y ” seg 


Minster Machine Co. Minster, Ohi 
Niagara Machine & ‘Tool Wks., 637 Northland 


Ave., Buffalo 11, 
— Allsteel Press ‘co, 9309 S. Kenwood 


Ave., Chicago 19, 
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Synclinal Sump Type 
Capacities: 
5—8—10—20—30—50—75 
and 100 G.P.M. 

Pipe Sizes: 
%"—l"—1%4"—1%"—2"— 
2%" and 3”. 
Connections: 
Coupling—Male Nipple. 
By-pass Valve: 

Not Available. 


Bonded Line Type 
Capacities: 
10—20—30—50 and 

75 G.P.M. 

Pipe Size ‘ 
1°—1%" 14" -2” and 244" 
By-pass Valve: 

Available with or without. 
Operating Pressure: 

Up to 250 p.s.i. 

Operating 
Temperatures: 

Up to 300° F. 


In-Line Filter 
Capacities: 
Up to 60 G.P.M. 
Pipe Sizes: 
Y%," —1"—1%4" and 14%" 
(at both inlet and outlet) 
By-pass Vaive: 

" Available with or without. 


Tandem Sump Type 


Capacities: 

10—16—20 40 -60-100— 
150 and 200 G.P.M. 

Pipe Sizes: 
%”"—1"—1%"—1%"--2"— 
2%" and 3”. 
Connections: 
Coupling—Male Nipple. 
By-pass Valve: 

Not available. 


Synclinal Line Type 
Capacities: 
5—8—10—20—30—50—75 
and 100 G.P.M. 
Pipe Sizes: 
¥%"—1"—1%4"—-1% 
2%" and 3”. 
By-pass Valve: 
Not available. 
Operating Pressures: 
Up to 80 p.s.i. 


r— 


av NCCI AL Aine‘ taba 


Bonded Sump Type 


Capacities: 
10 a 30—50 and 
75 G.P. 


~~ a 

1"—1%" iy" —2” and 244". 
Connections: 
Coupling—“0"’ Ring— 

Male Nipple. 

By-pass Valve: 
Available with or without. 


IMMEDIATE DELIVERY 
A phone call can get your shipment on its way TODAY! 
For further information on a specific type filter— 
Write— wire or phone 
MARVEL ENGINEERING COMPANY 
7227 N. Hamlin Ave., Chicago 45, Ill. 


Phone: JUniper 8-6023 


0 Hydraulic Oils 
0 Water 


Name 


0 Coolants 
0 Sump Type 


Please send me information on Marvel Filters as indicated: 


0 Lubricants 
0 Line Type 


0 Fire Resistant Fluids 
OC In-Line 





Company 





Address. 





ee ee 


City 
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PRESSES, Notching 

Allen, Alva indetyen. Clinton, Mo. 

Cage. ays AE f U. >. Industries, Inc., 6499 W. 

Federal Machine ‘ond Welder bi Warren, Ohio 

Lake Erie Machine 470 Woodward 
Ave., Buffalo 17, 

Minster Machine Co. Minster, Ohi 

Niagara Machine & Toa Wks., 637 Northland 
Ave., Buffalo 11, N. Y¥ 

Verson’ Allsteel Press Cen 9309 S. Kenwood 

Chicago 19, 

Woales-Strippit’ Inc., + . Bs 

ilson, K. R., Inc., Arcade, N. Y. 


PRESSES, Punching, Piercing 


Allen, Alva ininpries, Clinton, Mo. 
Beatty Machine & Co., Hammond, Ind. 
Seauere Corp., Seats 


Pa 
W. Co., 1375 Raft Rd., S. W., Canton, 
Clearing, py, of U. :! eration, Inc., 6499 W. 
65th t. Chicago 38 ih. 
soalieeing Co., Wickliffe, 


io 
Cleveland Punch & Shear Wks. Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 


Danly Machine Specialties Inc., 2100 South 
Laramie, Chicago 50, Ill. 

Elmes Eng. Div., American Steel Foundries, 
150 Tennessee Ave., Cincinnati 29, Ohio 

Famco Machine Co., Kenosha, Wis 

Federal Machine and Welder €o., Warren Ohio 

Federal Press Co., 511 Division St., Elkhart, 


Ind. 
Hannifin “- Div. Parker-Hannifin Corp., Des 
Plaines, 


L ey a, ‘Corp. -, 1631 Sterling Ave., Elkhart, 


Lake Erie Machinery Corp., 470 Woodward 
Ave., Buffalo 17 N.Y 


Minster Machine Co. nner, Ohi 

Niagara Machine & & Too ks., 637 Northland 
Ave., Buffalo 11 

Precision Welder "@ Si ieitie Corp., 3518 
Ibsen Ave., Cincinnati 9, 

Verson Allsteel Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 

Wales-Strippit, Inc., Akron, N. Y. 

bg mag AX Farrel Foundry & Mach. Co., Water- 
ury, in. 

Wilson, K. R. Inc., Arcade, N. Y. 


PRESSES, Quenching 
as” ™ 1000 University Ave., Rochester 





ON YOUR PRODUCTION LINE 


Get pressure 
where you need it 
with a 


HAN NIFIN 


FORCING PRESS 


150 TONS to | TON 


GAP OR COLUMN TYPES 


HIGH SPEEDS + LOW PRICES 





WITH THESE FEATURES: 


1. All-steel welded frames—normalized. 
2. Steel-head, heavy-duty cylinders. 

3. Induction case-hardened rams. 

4. Wide choice of ram speeds. 

5. Built-in power units. 

6. Wide choice of controls. 


7. Special loading and unloading mechanisms 
where needed. 


. 
Call in your nearby Hannifin man—he’s a trained production analyst— 


find out how you can do more at lower costs with Hannifin presses. 
Or, write for our new Bulletin 130-G. It tells the whole story. 


N 


HANNIFIN COMPANY 


509 South Wolf Road « Des Plaines, Iilinois 


A DIVISION OF PARKER-HANNIFIN CORPORATION 
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Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
Lake Erie Mochiet, S Cor. 470 Woodward 
Ave., Buffalo 17 


PRESSES, Rubber- reiesgy 3 
cuawere Corp., Birdsboro 
Bliss, E. W. Co., 1375 Raft Ra, S. W., Canton, 


Ohi 
Chambersburg Engineering Co., Chambersburg, 


Pa. 
Cincinnati Milling hone Co., Meta-Dynamics 

Div., Cincinnati 9, Ohio (Hydroform 
Come, a, of U. §. es, Inc., 6499 

5th ~ Chicago 38, 

3.3. Steel Foundries, 
1150 Tormenso Ave., Cincinnati 29, Ohio 

Erie Foundry Co., 1253 W. 12th St., Erie, 


Pen 

Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, tt. 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Lake Erie Machinery Corp., 470 Woodward 
Ave., Buffalo 17, 

Niagara Machine & Tool "Wks., 637 Northland 
Ave., Buffalo 11, vw, 

Verson’ Allsteel Press. Co., 9303 S. Kenwood 
Ave., Chicago 19, 


Wilson, K. R., Inc., > nw. YY. 


PRESSES, Trimming 


Allen, Alva Industries, Clinton, Mo. 

Beatty Machine & Mfg. Co., ‘Hammond, Ind. 
ag a Corp., Birdsboro, Pa 

Bliss, € "WW. Co. 1375 Raft Rd. S. W., Canton, 


hic 
B-T Machinery Co., Holland, Mich. 
enw Engineering ¢o., Chambersburg, 


Come, on of U. S. prvetrien, Inc., 6499 W. 


65th Chicago 38," 38, 

Clewelanel” ‘Punch WW. Co., 3917 St. 
Clair Ave., BA 14, Ohio 

Danly Mach ‘ine Specialties, Inc., 2100 South 
Laramie, Chicago 50 

Denison cenaineering - American Brake 
Shoe Co., 1152 Dublin ‘Rd., Columbus 16, 


Ohio 

cheese Eng. Div., American Steel og ae 
1150 Tennessee Ave. es 29 

Erie Foundry Co., 1253 W. a "Bie. 
Penna. 

Federal Machine and Welder Co., Warren, Ohio 

—- Press Co., 511 Division St., Elkhart, 

Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, til. 

Hydraulic Press “i Co., Mount Gilead, Ohio 

& . J Press Corp., 1631 Sterling Ave., Elkhart, 


-.. "Erie Machinery, S Corp., 470 Woodward 
Ave., Buffalo | 

Minster Machine Co. sainster, Ohi 

Niagara Machine & “Tool Wks. . 637 Northland 
Ave., Buffalo 11, 

Verson’ Allsteel Press ‘Co., 9309 S. Kenwood 
Ave., Ciicege 19, 

Wilson, K. R., Inc., ‘Arcade, N. Y. 


PROFILING MACHINES — See Milling 
Machines, Die Sinking, etc. 


PULLEYS 


Brown & Shawpe Mfg. Co., Providence, R. |. 

Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa. 

DoALL Co., Des Plaines, Ill. 


PUMPS, Coolant and Lubricant 


Barnes, John S., rgd Rockford, Ill. 

Brown & Sharpe M fg. Co., Providence, R. I 

Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa. 

DoALL Co., Des Plaines, Ill. 

Ingersoll-Rand Co. Phillipsburg, N J. 

Little Giant Pump Co., Oklahoma City 18, Okla. 

Logansport ag pg ‘o., Inc., 810 Center Ave., 
ogansport, 

Ruthman Raichierey Co., 


1809 Reading Rd., 
Cincinnati 2, Ohio 


PUMPS, Hydraulic 
Barnes jot Sor. Rockford, Ill. 

Brown & mg. Co., Providence, R. |. 
Denison 1... incoring iv. oe a re re. Shoe 
Co., 115 Dublin Rd., Columb Ohio 
oon Eng. Div., American Steel ‘Foundires, 
1150 Tennessee Ave., Cincinnati 29, ‘. 

Hydraulic Press Mfg. Co., Mount Gilead, 

Sundstrand Machine Tool Co., 2531 Tith: St 
Rockford, Ill. 

Vickers Inc., Administrative & b Sapincering Cen- 
ter, Box "802, Detroit 32, Mich. 

Wilson, K. R., Inc., yh Aa 


PUNCHES AND DIES—See Dies, Blank- 
ing, etc. 


REAMERS, Rose, Chucking, 
Taper, Shell, Adjustable, etc. 
Semeer-Cenmen Co., 1300 Rock St., 


Jobbers 


Rockford, 
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R-S 





ae 411 W. Ontario St., Chicago 

Cleveland Twist Drill Co., 1242 49th St., 
Cleveland, Ohio 

Cogsdill Twist Drill Co., Greenfield, Mass. 

DoALL Co., Des Plaines, Hl. 

Greenfield Tap & Die Corp. Greenfield, Mass. 

Jarvis a Brack ie {ddletown, Conn. 

Naeoe wist Drill Tool Co., Rochester, 


pratt t Whitney Co., Inc., W. Hartford, Conn. 
Tomkins-Johnson Co., Jackson, Mich. 


REELS, Stock 


U. S. Tool Co., Inc., 255 North 18th St., Am- 
pere, E. Orange, N. J. 


REFRACTORS Heat-Treating Furnaces 


Norton Co., 1 New Bond St., Worcester 6, 
Mass. 


RETAINING RINGS 


Waldes Kohinoor, Inc., 47-16 Austel Pl., Long 
Island City 1, N. Y. 


RIVETERS, Portable 
Chicago Prsnatic Tool Co., 6 E. 44th St., 
New York, } A 


Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, ni. 


RIVETERS, Stationary 

Brown & Sharpe Mp. Co., 235 Promenade St., 
Providence |, R 

Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, N. Y. 


Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, |il. 


Tomkins- Johnson Co., Jackson, Mich. 


ROTARY TABLES, Optical 


Machine Products Corp., 6771 E. McNichols 
Rd., Detroit 12, Michigan 


RULES, SCALES AND STRAIGHTEDGES 
See Machinists’ Small Tools 


RUST INHIBITORS 
Cog, Protate Inc., 26 Rector St., New York, 


Scherr, George Co. it~. 200 Lafayette St., 
New York 12, 

Shell Oil Co., 50 w. Joth St., New York, N. Y. 

Stuart, D. A. Oil Co., Ltd., ‘2727 S. Troy St., 
Chicago 23, IW. 


SAND BLAST EQUIPMENT—See Blast 
Cleaning Equipment 


SAW BLADES, Hack, Band, Circular 
Friction 
Arperene -Blum Mfg. Co., 5700 W. Blooming- 
dale Ave. Ceicoas i. 
Copeeen Mfg. C 60 Governor St., Hartford, 
Circular Tool Co., Inc., 765 Allens Ave., Provi- 
nce 
Delta Power Tool Div., 400 N. Lexington Ave., 
yg 8, Pa. 
Des Plaines, III. 
erryweather Mchy. Co., 888 E. 70th 
St., Cleveland 3, Ohio 


SAW BLADE SHARPENERS 
Coss Po 405 Lexington Ave., New York 17, 


Motch & Merryweather Mchy. Co., 888 E .70th 
St., Cleveland 3, Ohio 


SAWING MACHINES, Abrasive Ma- 


chines—See Cutting-off Saws, Abra- 
sive Wheel 


SAWING MACHINES, Band 

Armstrong-Blum Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, in.’ 

Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa. 

DoALL Co., Des Plaines, lil. 

Famco Machine Co., Kenosha, Wis. 


SAWING MACHINES, Circular Blade 


Consolidated ig ta Div., Blossom Road, 
Rochester 10, 


Delta Power Tool, ‘Biv, "400 N. Lexington Ave., 
Pittsburgh 8, 


— & apa aaa Co., 888 E. 70th 
Cleveland 3, Ohi 


Ty- St. Man Machine Co. Inc., 1093 White Ave., 
Knoxville, Tenn. 
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SAWING MACHINES, Power Hack 

Armstrong-Blum Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, Ill. 

Austin Industrial Corp., White Plains, N. Y. 

Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York 17, N. Y. 


SAWS, Screw-slotting—See Cutters, 
Milling 


SCREW Berens. STUD AND NUT 
SETTERS, Power 


sat Corp., 317 Mt. Grove St., Bridgeport 5, 


Chicago age Tool Co., 6 E. 44th St., 
New York, \ 2 

Cleco Air tosis Div., Reed Roller Bit Co., 
Houston, Texas 

Consolidated Mich, Tool Div., 
Rochester 10, 

Cross Co., P. Oo. Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich 


Blossom Road 


Williams, J. H. & Co., 400 Vulcan St., Buffalo 
7, Feo ¥s 


SCREW MACHINES, Hand—See Lathes, 
Turret, Ram-type, Saddle-type 


SCREW MACHINES, Multiple-Spindle 
Automatic 

Greenlee Bros. & Co., 2136 12th St., Rockford, 
| 

New Fag me Mch. Co., New Britain-Gridley 


New Bi ° ain, Conn. 
_— ritalin, 50 “Lofayette St., 


Warner & 53° Shic Co., 6701 Carnegie Ave., 
Cleveland 3 


SCREW MACHINES, Single-Spindle 
Automatic 
Brown & Sharpe . Co., Providence, 


R, 
Cleveland Ie Machine Co., 4932 Beech 
St., Cincinnati 12, Ohio 


(Continued on page 280) 








You CAN 
‘PRECISION TAP” 
PRECISION HOLES 


ON THE 





a 





-120 to 10-24) 
lt masters 
the heart-break bone a 





Ask for 


FREE LITERATURE BATCH 
No. T-821 





YHlamulton 


SUPER SENSITIVE rarrere MACHINE 


THE HAMILTON TOOL COMPANY 
834 SOUTH NINTH STREET - HAMILTON - OHIO 
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Cosa Corp., 405 Lexington Ave., New York 17, 


Gisholt ‘Machine Co., 1209 E. Washington Ave., 
ison 10, Wis 
Gorton, George Mch. Co., 1110 W. 13th St., 


Racine, Wis. 
me # Britain Mch. Co., New Britain-Gridley 


. Div., New Britain, Conn. 


SCREW PLATES 


Greenfield Tap & Die Corp., Greenfield, Mass. 
Threadwell Tap & Die Co., 16 Arch St., "Green- 
field, Mass. 


SCREWS, Cap, Set, Self-tapping, etc.— 
See Bolts, Nuts and Screws 


SEPARATORS, Magnetic 
Games Drill Co., 814 Chestnut St., Rockford, 


Crucible Steel Co. ot America, P. O. Box 2518, 
Pittsburgh 30, 
Sundstra Mch. Pe ool Co., 2531 


lith St., 
Rockford, Il. 


SET-UP EQUIPMENT 
aa + Tool Co., 5213 W. Armstrong 


ve., Chic 
bi a i” Ah op, & Co., 400 Vulcan St., Buffalo 


SHAFTS 


Thomson Industries, Inc., Manhasset, L. |. N. Y. 


SHAPERS, Crank and Hydraulic 


Austin Industrial Corp., White Plains, N. Y. 

Cincinnati — Co., P. O. Box 111, Cincin- 
nati 11, Ohi 

Cosa Corp., 405 Lexington Ave., New York 17, 

Nebel Machine Tool Corp., 3401 Central Pkwy., 
Cincinnati 25, Ohio 

oom > Co, | 42 Exchange Place, Jer- 

Rockford Mch. Too! Co., 2500 Kishwaukee St., 
Rockford, Ill. 

Sheldon Mch. Co., Ine. 


4240-4258 N. Knox 
Ave., Chicago 41, Ill 





Power 


Dia. of Work Piece 3”. 


Photograph (actual size) of chip cut on R Series 
15” Sheldon lathe. Depth of cut .250”, Feed 
.016”, Spindle Speed 400 r.p.m., Steel B-1112, 


“Free Running” spindle (Patent 
Pending) has no drive pressures 
to cause deflection. (See cut-out 


below.) 


Peveneieneey in concept and design, these 
lathes deliver extra power and accuracy to 
the spindle nose. 

Power is commudtend through 3 steel cable 
V-belts to the headstock input pulley assem- 
bly. (1) It is held free from the by its 
own large ta roller 
(1) assembly, then, os all 


sored and transmits power to — running 
spindle through a clutch (2A) in direct drive 
or nia" ears (2B) in back gear drive. 

Sp ane retest ag mn eliminates 

m resulting from drive pres- 

sures pasate a oo spi free for accurate 
pong og holding. Spindle nose runout is .0003” 
or 


Other features include large 1%” hole ‘ 


through spindle ...60 pitch gear box with 
built-in lead screw reverse lever... — 
that runs in oil and independent drop 
lever clutches for power feeds . . . cam action 
nag clamp for rapid locking and instant 


Write for bulletin and sample accuracy test sheet. 


SHELDON MACHINE CO., INC. 


280 


See us at 
ASTE Show 
Detroit 
April 21-28 
Booth 1727 


4246 KNOX AVE., 
CHICAGO, ILL. 
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SHAPERS, Vertical and Slotters 


Austin Industrial Corp., White Plains, N. Y. 
Consolidated Mch. Yoo! Div., Blossom Road 
Rochester 10, N. 
Hudson, Mass. 


Lapointe Machine Tool Co., 
42 Exchange Place, Jersey 


Orban, Be Co., 
Cit N. J. 

nonih 3 Mch, Tool Co., 2500 Kishwaukee St., 
Rockford, Ill. 


SHEARS, Alligator 


Hill Acme Co., 1201 W. 65th St. 


, Cleveland 2, 
Ohio 


SHEARS, Guillotine Bar 
Beatty Machine & Mfg. Co., Hammond, Ind 


SHEARS, Rotary 
Cops © Corp., 405 Lexington Ave., New York 17, 


ee a Mch. & Tool Works, 683 Northland 
Ave., Buffalo, N. Y. 


SHEARS, Squaring 


Birdsboro Corp., Birdsboro, 

Cincinnati Shaper Co., P. 6. Nex 111, 
nati 11, Ohio 

a Corp., 405 Lexington Ave., New York 17, 


Cincin- 


samme Machine Co., Kenosha, Wis. 

Lodge & Shipley Co., 3055 Citerem Ave., Cin- 
cinnati 25, Ohio 

Niagara Mch. & Tool Works, 


683 Northland 
Ave., Buffalo, N. Y 


SHEET METALS—See Strip and Sheet, 
Ferrous, Non-ferrous 


SHIM STOCK 
Crucible Steel Co. of America, P. O. Box 2518, 
Pittsburgh 30, Pa. 


Laminated Shim Co., Inc., Glenbrook, Conn. 


SLITTING MACHINES, Rotary 

Bliss Co., E. W., Canton, Ohio 

Niagara “Mch. & Tool Works, 683 Northland 
Ave., Buffalo 11, A 

Weterbury Fo Farrel Foundry & Mach. Co., Water- 


bury 
— Co., "5504 Walworth Ave., Cleveland 2, 
hio 


SLOTTERS—See Shapers, 


Vertical 
Slotters 


and 


SOCKETS—See Drill Sleeves and Exten- 
sion Holders 


SOLENOIDS 


Allene gma Co., 1331 S. Ist St., 

Barnes, John S. Corp., Rockford, 
neral Electric Co., Nn aN NY v. 

Vickers Inc., Administrative & Engineering Cen- 
ter, Box ‘302 Detroit 32, Mic 


Milwaukee 


SPECIAL MACHINERY AND TOOLS 


Barnes Drill Co., 814 Chestnut, Rockford, Ill. 
Barnes, W. F & John Co., 201 S. Water Ss 


Rockford, tit. 
Baush Machine a Co., 156 Wason Ave., 
Springfield 7, Mas: 

Bethlehem Steel Co., “Bethlehem, Pa 

he Steel Foundry & Machine Co. ., Birds- 

Blanchard Mch. Co., 64 State St., 
ass. 

Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 
io 

we © sci Tool Co., 839 Green St., Ann Arbor 

we Tool and Long Co., Inc., 15001 S. Fi- 
ueroa, Gardena, Calif. 

Chenhertbure Eng rg. Co., Chambersburg, Pa. 


Columbus ote Mch. Co., 955 Cleveland 
Ave., mbus, Ohio 
Consolidated Mch, Tool Corp., Rochester, N. Y. 
Cross Co., 3250 Bellevue, Detroit 7, Mich. 
be Found iP Erie, Pa 
Ex-Cell-O 1200 Oakman Blivd., Detroit 


32, ma 
Federal Machine & Welder Co., Overland Ave., 
Warren, Ohio 
Fels Gear Shaper Co., 78 River St., Spring- 
ield, 
1110 W. 13th St., 


Gorton, Geo, Mch. Co., 
(Continued on page 282) 


Cambridge 


Racine, Wis. 
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GEARS 


Designed and 
Manufactured to meet 


YOUR 
Production Requirements 


Custom Gears Exclusively 


DIEFEND:O:AF 


GEAR CORPORATION 
SYRACUSE 1, N. Y. 
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ez. 


ON LAND 
ON SEA 
IN SPACE 


BAYLESS 


34170 Solon Rd. 
Cleveland 39, Ohio 








ACTUATOR 
SCREW 
and 
NUT 
ASSEMBLIES 





Write For Literature 
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this is... . 


£ 
WICKES manship 


Here, in a phrase, is your assurance of pre- 
cision excellence of crankshaft production 
... profit-making production with lower ini- 
tial and unit costs on every job . .. guaran- 
teed by engineering competence and versa- 
tility that is responsible for producing the 
world’s only complete line of crankshaft 
lathes. WICKESmanship symbolizes the 
prime factor for our continued growth in 
105 years of customer satisfaction. WICKES- 
manship stands for the kind of technical 
superiority and unsurpassed quality that is 
always ready to help solve your toughest 
crankshaft production problems. 


Your WICKESman is 
the symbol of technical effi- 
ciency with its sleeves rolled 
up—call him today. 


Mml-pE 


® 
WICKES MACHINE TOOL 
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Greenlee Bros. & Co., 12th and Columbia 
Aves., Rockford, Ill. 
Hannifin Cc Co., Div. Parker-Hannifin Corp., Des 
jai 
Hill Acme ig 1201 W. 65th St., Cleveland 2, 


Ohio 
Hydraulic Press Mfg. Co., Mt. Gilead, Ohio 
Milling Machine Co., 505 Fulton 


. tool Cor .. Keene, N. H. 


3’ £. Nine Mile Rd., 
Detroit 34, Mich. 
Michigan Tool Se, 7171 E. MeNicholas Rd., 
Detroit 12, Mic 
Moline Tool ‘Go, M02 20th St., —s Hh, 
Motch & Merryweather Machy. $88 E 
70th St., Cleveland 3, 
National Acme Co., 170 EF 31st si: Cleve- 
land, Ohio 
National Automatic Tool Co., Inc., S. 7th and 
Sts., Richmond, 
Nations: Broach &  Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich 
National Twist brill” * Tool Co., Rochester, 
ic 
New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn. 


New Jersey Gear B pre. Co., 1470 Chestnut 
Ave., Hillside 
Mooi Works, 683 Northland 
Buffalo, N. Y. 
Root, *ooM » York, Pa. 
Sheffield ¢ tee "Box 893 Dayton 1, Ohio 
Sn ry SO5B ns 3400 E. Lafayette Ave., Detroit 


ic 
Standard Electrical Tool Co., 


2488-90 River 
., Cincinnati, Ohio 

Sundstrand se & Ton Co., 2531 11th St., 
Rockford, 

Universal Enorg. Co., Frankenmuth 2, Mich. 

Verson ‘ates Press Co., 93rd St., & S. Ken- 
wood Ave., Chicago, ft. 

Wicaco Machine Corp., Wayne Junction, Phila- 
delphia, Pa. 


SPEED REDUCERS 

Barnes, John C. Corp., Rockford, Ill. 

Boston Gear Works, 320 Main St., North 
Quincy 71, 


Mass 
Cleveland Worm Ps “Gear Co., 3249 E. 80th St., 
Cleveland 4, Ohio 
General Electric Co, Schenectady, N. Y. 





FEDERAL gives you 


Cost-cutting Automation 


eliminates specialized, more costly equipment! 


Case histories prove that you can step up 
production many times — cut tooling and 
production costs substantially with a Federal! 


No. 8 Back-geared type 
with Federal’s newly designed 
Air Clutch 


FEDERAL PRESS COMPANY 


601 Division St., Elkhart, indiana 


NEW NON-REPEAT AIR 
CLUTCH PRESSES with 
dual interlocking control sys- 
tem, provide the ultimate in safe- 
ty and high-speed operation. 
DIAL FEED PRESSES. Gear 
or chain driven. Fast, smooth, 
safe! Up to 20 multiple station 
operations—up to 300 indexes 
per minute. 

SPECIAL PRESSES. “Flying 
Cutoff” increases production— 
cuts any length. Other presses 
for trimming cap screws, etc, 
STANDARD PRESSES. 
Geared and flywheel types. 
Federal assures you of the finest 
workmanship— best features 
— Meehanite Iron castings— 
oversized crank shafts, Tim- 
ken bearings, solid, web-type 
flywheels, symmetrical rams, 
longer ““V” ways and gibs. 


No. 3 Dial Feed, chain 
driven. Capacity 26 tons. 


TI.) ad al) BLY BY 


34 Years of Quality Construction 
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RoRenes Electric & —- Co., 1200 Ivanhoe 


, Cleveland 10, Ohi 


SPINDLES, Machine 
Ex-Cell-O Core 1200 Oakman Bivd., Detroit 
Mic 


National estan Tool Co., S. 7th and N 
Sts., Richmond, Ind : 
Standard Electrical Tool Co., 2488-90 River 

Road, Cincinnati, Ohio 


SPRAYING EQUIPMENT, Metal 
Metallizing Eng. Co., Westbury, L. |., N. Y. 


SPROCKETS—See Gears, Cut 
STAMPINGS, Sheet Metal 


Laminated Shim Co., Inc., Glenbrook, Conn. 
Revere Copper & Brass Inc., 230 Park Ave., 
New York, N. Y. 


STEEL ALLOYS—See Alloy Steels 


STEEL, Cold Rolled, Stainless, 
speed, Tool, etc. 

Allegheny Ludium Steel Corp., Pittsburgh, Pa. 

Bethlehem Steel Co., Bethlehem, Pa. 

Columbia Tool Steel Co., Chicago Hts., i. 

Crucible Steel Co. of America, P. O. Box 2518, 
Pittsburgh 30, Pa. 

Jessop Steel Co., ao a. yore 

Ryerson, Jos. T. 16th & Rockwell 
Sts., Chicago *s rah 

Timken Roller Bearing Co., Canton, Ohio ; 

Wheelock, Lovejoy Co., Inc., Cambridge, 
ass. 


STEEL DISTRIBUTORS 
Crucible Stee! Co. a America, P. O. Box 2518, 


Pittsburgh ». 
Ryerson, Jas. a" Son, 16th & Rockwell Sts., 


Chicago 8, til. 


STOCKS AND DIES 


DoALL Co., Des A 
Hill — Co., 1201 W * Sth St., Cleveland 2, 


nondie Mch, Co., Waynesboro 
Threadwell Tap "& Die Co., Cieontield, Mass. 


STRAIGHTEDGES—See Machinists’ 
Small Tools 


STRAIGHTENERS, Fiat Stock and Wire 


Bliss Co., E. W., Canton, Ohio 
Niagara Mch. & Tool Wks. 637-697 North- 


land a Buffalo 11 
533° North 18th St., 


U. E. Tool Co., Inc. 
Ampere, E. Oran inge, 

Verson Allisteel Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Il. 

Waterbury Farrel Foundry & Mach. Co., Wa- 
terbury, Conn. 


STRIP AND SHEET, Ferrous 

Allegheny Ludlum Steel Corp., a eee Pa. 

Bethlehem Steel Co., Bethlehem, 

Crucible Steel Co. sot America, P. o Box 2518, 
Pittsburgh ~. 

Ryerson, Jos. T., ie Son, Inc., 16th & Rockwell 
Sts., Sees 8, 


STRIP AND SHEET, Non-ferrous 
sk Brass Co., 25 Broadway, New York, 


Bethlehem Stee! Co., Bethlehem, Pa. 

Bridgeport Brass Co., Bridgeport, Conn. 

Jessop Steel Co., Washington, Penna. 

Ryerson Jos. T., & Son, Inc., 16th & Rockwell 
Sts., Chicago 8, Ill. 


STRUCTURAL SHAPES 


Bethlehem Stee! Co., Bethlehem, Pa. 

Revere Copper & & Brass, Inc., 530 Park Ave., 
New York 17, N. Y. 

Ryerson, Jos. T., & Son, Inc., 16th & Rockwell 
Sts., Chicago 8, Wh. 


STUD SETTERS—See Screwdrivers, etc. 


SUPERFINISHING EQUIPMENT 


Gisholt ects 5 So. 1209 E. Washington Ave., 
Madison 10, bl 


SURFACE PLATES 


Brown & Sharpe eto. Co., 235 Promenade St., 
Providence |, R. 

Bryant Chucking Grinder Co., Springfield, Vt. 

Delta Power Tool Div., 400 N: Lexington Ave., 
are 8, Pa 

DoALL Co., Des Plaines, | 

Ex-Cell-O Corp., 1200 .. Bivd., Detroit 
32, Mich. 

Pratt & Whitney Co., Inc., W. Hartford, Conn. 


(Continued on page 284) 
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STAR PRODUCTS OF SWISS INDUSTRY 


oF SWISS 
INDUSTRIES FAIR 
BASLE 


APRIL 23-MAY 3,1960 








New ideas and new quality products—17 groups . . . 21 
halls—featuring metalworking machinery and tools, electrical 
apparatus, measuring instruments, engineering. 


For informaiton call or write: 


CONSULATE GENERAL OF SWITZERLAND 


444 Madison Ave., New York 22, N. Y. Plaza 8-2560 
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DYKEM 


STEEL BLUE ae So < Spur 


“ —— 
Steps Leases + Peculis iaae a ad 
. : SS 8-oz. can fitted with = 
making Dies and = >> Bakelite cap holding 
Tommiate iy SS soft-hair brush for a : 
Prares YK EM plying right at bench: 


a ST = 
mt metal surface ready for = 
EL Bit layout in a few iatee. = Qj nd 
prevents metal glare. In- = © md 
; } creases efficiency and = | ni | 0 ni $ 
1 accuracy. = 4 
Write for sample = _ 
THE DYKEM COMPANY = i eS, xs shy 
St. 


11th st Mo. ae ; 
— Rigid inspection from first to last insures exact com- 


pliance with customer specifications. These 61.274” 
O.D., 5" F., 56.187" 1.D., 108 T., 1%" CP. semi-steel 


END NIGHT CLEANUP &, MDERuned ERE Unnee ring spur gears and steel spur pinions—8.355” O.D., 
we "“ ° ° 
pa DYKE HISPOT BLUE Ne, 107 is used to locate high spots 5%" F., 13 T., 1%" CP., are being given final checks 
when scraping bearing surfaces. As joes no . i 
w it remains = ooaeee on by fag saving j before —— ptconr sca 
scraper's time. Intensely blue, smoo aste ' iF P i 
spreads thin, transfers clearly. No grit; nontxierts prompt Swey Ge Sywares 


hous to metal. Uniform. Available in’ collapsible BEY 4 at Stahl Gear. Our estimate 
WWM tubes of three sizes. Order from your nome. . ° 

Write for free sample tube on company letterhead. ‘ : will convince you. 

THE DYKEM CO., 23038 NORTH 11TH ST., ST. LOUIS 6, MO. 
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DO YOU BEND? CUT? 


“A MANUAL OF PROCESS for THE COLD BENDING OF 3 t : 
METALS and ABRASIVE SS ens or METALS. GEAR & MACHINE 
gives practical advice on all of co nding a N 
abrasive cutting. Simply written by shop men for shop men. RAW BAK 
Price $3.00. Wellece Suppiies Mfg. Co HEE 1M COMPANY 
atace upp’ > , d 3901 HAMILTON AVENUE 
1 Di k i 14, Illinoi ARB R ALLOY STEE 
310 West Diversey Parkway Chicago inois CLEVELAND 14, OHIO 


For more data circle item 283C on Card For more data circle item 283D on Card 


MACHINERY, March, 1960 283 

















$-T 


Product Directory 





SWAGING MACHINES 


Cincinnati Milling Machine Co., Meta-Dynamics 
Div., Cincinnati 9, Ohio (Intraform) 


SWITCHES, Limit 
oS Seen Co., 1331 So. Ist St., Milwaukee, 
is. 


TACHOMETERS—See Indicators, Speed 


TAPE CONTROL SYSTEMS—See Elec- 
tronic Contro! Systems 


TAP HOLDERS 


Brown & Sharpe Mfg. Co., 235 Promenade St. 
Providence |, R. |. ; 

Burgmaster Corp., 15001 S. Figeroa, Gardena, 
alif. 

Cleveland Automatic Machine Co., 4932 Beech 
t., Cincinnati 12, Ohio 


Ex-Cell-O oe. 1200 Oakman Bivd., Detroit 
32, Mich 

Nationai Automatic Tool Co., 
Sts., Richmond, Ind. 


S. 7th and N 


TAPPING HEADS 


Baker Brothers Inc., 1000 Post Ave., Toledo 
io 

Davis boring Tool Div., Giddings & Lewis Mch. 
Tool Co., Fond du Lac, Wis. 

Jarvis Corp .. Stack Ave., Middletown, Conn. 

Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 

Leland-Gifford sot 1425 Southbridge St., Wor- 
cester, Mass. 

National Sustemsotic Tool Co., S. 7th & N Sts., 
Richmond, 

Thriftmaster Products Corp., 1014 N. Plum St., 
Lancaster, 


2098" On ns, 24600 Lakeland Bivd., Cleveland 


TAPPING MACHINES 


Baker Brothers Inc., 1000 Post Ave., 
1 c 


Toledo 
0, Ohio 





PFA Gen i SS GS 
For. 


PRODUCTION - EFFICIENCY > SAVINGS 


Use rugged, reliable “Hole Hog” 
machine tools for such jobs as: 


@ Multi-Spindle Boring @ Single and Multi-Spindle Honing 


@ Straight Line Multi-Drilling 
@ Adjustable Spindle Drilling 
@ Vertical and Way-Type 


Fixed Center Drilling, 

Boring and Tapping 
@ Special Multiple 

Operation 

Machine 


Twenty-Statten, Ten-Unit Transfer Machine for boring, counter- 
boring, chamfering and valve clearance operations on V-8 automotive 
engine blocks. (Shown above) 


MOLINE TOOL COMPANY 


100 20TH STREET °* 


MOLINE, ILLINOIS 


REPRESENTATIVES IN PRINCIPAL CITIES 
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Baush Machine Pow Co., 15 Wason Ave., 
>pringtieid +, M 


—_— Corp., 317 Mt. Grove St., Bridgeport 5, 

onn. 

Buhr Machine Tool Co., 839 Greene St., Ann 
Arbor, Mich. ‘i 

Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, Cal. 

Chicago Pneumatic a Co., 6 E. 44th St., 
New York 17 

Copeman Bickford, ¢ Biv of Giddings & Lewis 
Mch. hay 3 bs ey, Cincinnati 9, Ohio 

Cross Co., P. "Box Oo's845, Park Grove Postal 
Sta. Detroit 5, Mich. 

Edlund Machinery Co., Cortland, A? XG 

Elox Corp. of Michigan, grey, 

amen Tool Co 34 S. 9th on “Hamilton, 


Hill Aeme Co., 1201 W. 65th St., 
t to 
Kaufman Manufacturing Co., [antiones Wis. 
Kiveeay Mch. Tool Cor Py eo 
Lamb, F. Joseph Co., 5663 E. “Nine Mile Rd., 
Defrott 34, Mich. 
Landis Mch. ‘Co., Waynesboro, Pa. 
Moline Tool Co., 102 20th St., Moline, Ill. 
National Automatic re Co., Inc., S. 7th and 
Sts., Richmond, 
Snyder Corp., 3400 '. , Ave., Detroit 
24, Mich. 
Warner & Sqeuy ae 
Cleveland 2, 
ae Inc., 
hio 


Cleveland 


5701 Carnegie Ave., 
54500" Lakeland Bivd., Cleveland 


TAPS, Hand, Machine Screw, Pipe, etc. 
DoALL Co., Des Plaines, Ill. 

Greenfield ‘Tap & Die Corp., Greenfield, Mass. 
Jarvis Corp., Stack je. Middletown, Conn. 
Pratt & Whitney Co., a ie Hartford, Conn. 
Sheffield Cane’ ig ‘os. "Dayton 1 , Ohio 
Threadwell Tap & Die €o., Greenfield, Mass. 
Winter Bros. Co., Rochester, Mich. 


TAPS, Collapsing 


Geometric-Horton Div., United Greenfield Corp., 
New Haven, Conn. 

Greenfield Ta Ss Die Corp., Senn, Mass. 

Landis Mch. Wa nesboro, ; 

Sheffield Corp., bax 93, ation’), Ohio 


TESTING EQUIPMENT Air, Oil & Water 
Pressure 


Lamb, F. Joseph ag 


5663 E. Nine Mile Rd., 
Detroit 34, Mich 


THREAD CUTTING MACHINES 

Davis & Meng) —* 4460 W. 124th St., 
Milwaukee 10, 

Gisholt Machine ‘ca. ‘S209 E. Washington Ave., 

136i W. 65th St., Cleveland 2, 


Madison 10, 
Hill Rend Co., 
Landis Mch. Co., Waynesboro, P 
Pratt & Whitney Co., Inc., W. Hartford, Conn. 
Sheffield Corp., Box. 893, Dayton 1, Ohio 


THREAD CUTTING TOOLS 


ays. Bros. bg a 5213 W. Armstrong 
hicago 46 
Geometric- mtg Div. ‘United Greenfield Corp., 


New Haven, 
Hill Acme Co., 1201 W. 65th St., 
Landis Mch. Co., Waynesboro, Pa. 


Ohio 
Pratt & Whitney Co., Inc., W. Hartford, Conn. 
Sheffield Corp., Box ‘893, ‘Dayton 1, Ohio 


Cleveland 


THREAD ROLLING DIES—See Dies, 
Thread Rolling 


THREAD ROLLING EQUIPMENT 


Landis Mch. Co., Waynesboro, Pa. 

National Machinery Co., Tiffin, Ohio 

Reed Rolled Thread Die Co., Holden, Mass. 

Sheffield Corp., Box 893, Dayton 1 ,Ohio 

Waterbury Farrel Foundry & Mch. Co., Wa- 
terbury, Conn. 


TOOL CONTROL BOARDS 
Cross Co., P. O. Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich. 


TOOL HOLDERS 

Armstrong Bros. Tool S0-. 5213 W. Armstrong 
Ave., Chicago 46 

er = Rana Corp., Péo0' S. Figueroa, Gardena, 

4932 Beech 


1242 E. 49th St., 


Ca 
ea 2 = Automatic Machine Co., 
Cincinnati 12, Oh 
Claréiond Twist Drill Co., 
Cleveland 14, Ohio 
Davis Boring Tool Div., Giddings & Lewis Ma- 
chine Tool Co., Fond du Lac, Wis. 
Deita Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa. 
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LITTLE GIANT COOLANT UNITS 


Little Giant offers the ideal coolant 
unit for almost any machine tool operation . . . the 
reason is the Little Giant recirculating pump that operates when 
it is completely submerged in the coolant, either water soluble or oil base. 
Pump is totally enclosed within coolant tank, safe from damaging 
elements . . . recirculates coolant onto cutting tool, minimizing waste. 
Units manufactured in 5 gallon and 10 gallon tank capacity models. 
Like all Little Giant pumps, recirculating pump in coolant unit offers 
years of economical, trouble-free operation. 


DESIGNED ESPECIALLY FOR MACHINE TOOL OPERATION 


Little Giant Pump Com 
pany builds pumps for a 
variety of uses. Write 
for your catalog today 


6 
Liwlé Giant 
PUMP: * CO. 


P. ©. hen 7025 
Oklahoma City, Okla. 


New Home of Little Giant Pump Co.—Triple Production Capacity to Meet Increasing Demand 











INVO MASTER SPUR GEARS 


ULTRA-HIGH PRECISION 














PRECISION BEARINGS 


will give the performance you expect and the service 
want when greater and pressures are required. 
new catalog ae will guide _ selection, listing many 
andard sizes available t 
immediate 7 — 














THE BALL & ROLLER BEARING CO 
DANBURY, CONN, 
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JiG AND FIXTURE DESIGN Immediate delivery from stock 


A practical book with 382 pages of Information on E 
the design and construction of jigs and fixtures for e .0002 Maximum Composite Error 
drilling, boring, planing and milling. $5 per copy. 

Sent on approval. © 20 Pitch and Finer 

MACHINERY, 93 Worth St., New York 13, N. Y. 




















e 141/2° and 20° Pressure Angles 
e Hardened and Ground Tool Steel 





IMPROVE FACING OPERATIONS 


ON BORING MILLS - DRILLS - LATHES 

MILLERS AND RADIALS 

M-D facing Head feeds automatically. Lathe tool bit 

travels radially from center outward or reverse. 10 


sizes, 6” to 46” dia. Write for bulletin, prices. P. O. BOX 25 HAZEL PARK, MICH. 


126 Philadelphia St. PHONE Slocum 7-8840 
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OeVviee Microbore Div., 2720 W. Fourteen 
Mile Road, Royal Oak, Mich. 

DoALL Co., Des Plaines, i. 

Kennametal, inc., Latrobe, Penn 

Metal Carbides Corp., 6601 Southern Bivd., 
Youngstown 12 

Vascoloy-Ramet Corp., Waukegan, Ill. 

Wesson Co., 1220 Woodward Heights Bivd., 
Detroit 26, Mich. 

Williams, J. H. & Co., 400 Vulcan St., Buffalo 


TOOL MATERIAL, Cest Non-Ferrous 
Alloy 


Allegheny Ludium Steel Cop... 

Armstrong Bros. bt al 7 * 
Ave., Chicago 46, 

Vascoloy- Ramet Core, “Waukegan, Wh 


TOOL MATERIAL, Cemented Carbide 


Allegheny Ludlum Steel Cor 7 Pittsburgh, Pa. 

Anqenren Bros. pS aa! ta 5213 W. Armstrong 
Ave. Chicago 46, 

Cleveland Twist OFilt in 1242 E. 49th St., 
Cleveland 14, Ohio 

DoALL Co., Des Plaines, Wi. 

Kennametal, Inc., Latrobe, Penna 

Metal Carbides Corps 6601 Southern Bivd., 
Youngstown 12 io 

Vascoloy-Ramet = Waukegan, Ili 

Wesson Co. Wodward Heights Bivd., 
Detroit 26, Mich. 


TOOL MATERIAL, Ceramic 


Metal Carbides Corp., Youn pious 12, Ohio 
nee Co., | New Bond Worcester 6, 


Pittsburgh, Pa. 
3 W. Armstrong 


ass. 
Vascoloy-Ramet Corp., Waukegan, Ill. 


TOOL MATERIAL, High-Speed Steel 


Allegheny Ludium Steel Corp., Fs pay yao Pa 
eer ge Bros. Tool Co., 5213 W. Armstrong 
hicago 46, Ill. 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio 

Crucible Steel Co. of America, P.O. Box 2518 
Pittsburgh 30, Pa. 

Jessop Steel Co., Washington, Penna. 

Vanadium-Alloys Steel Co., Latrobe, Penna 


TRACING ATTACHMENTS 


American Tool Works Co., Pearl & Eggleston 
ves., Cincinnati 2, Ohio 
Clausing Div., 


Atlas Press Co., 
ich. 


Kalamazoo, 


Gddings 6 & Lewis Machine Tool Co., Fond du 
Gisholt Machine a 1209 E. Washington Ave., 
Madison 10, 


Gorton Mch. Co., 1321 Racine St., Racine, Wis. 
Jones & Lamson Mch. Co., 512 Clinton St., 


Springfield, Vt. 
Pratt & Whitney Co Inc., ¥, Hartford, Conn. 
ne “Akron, 


Wales-Stri 


Warner & Swasey, 5701 Carncole Ave., Cleve- 
land 3, Ohio 


TRANSFER MACHINES 
See Multiple-Station Machines 


TRANSFORMERS, Welding 


Precision Welder & Flexopress Corp., 3518 
Ibsen Ave., Cincinnati 9, O. 


TRANSMISSION, Variable Speed 


Barnes, John S. Corp. eRackiod, Hl. 

Boston Gear Wks. uincy, Ma 

Cleveland Worm & ar Co., 3249 E. 80th St., 
Cleveland 4, Ohio 

ser a , Engineering Div. American Brake Shoe 

Dublin Rd., Columbus, Ohio 

Viele — Administrative & Engineering Cen 

ter, Box ‘302, Detroit 32, Mic 


TRUCKS, Material Handling 
Hamilton Tool Co., 834 So. 9th St., Hamilton, 
Ohio 
TUBE-FLANGING MACHINES 
— Mch. & Tool a 637-697 Northland 
, Buffalo 11, N. 


TUBE FORMING AND WELDING 
MACHINES 


Yoder Co., 5504 Walworth Ave., Cleveland 
Ohio 


TUBE MILLS 


Yoder Co., 5504 Walworth Ave., Cleveland 
Ohio 


TUBING, Non-ferrous 


American Brass Co., 25 Broadway, New York 


Crucible Steel Co., of America, P. O. Box 2518, 
Pittsburgh 30, Pa. (Titanium, Zirconium) 


Mueller Brass Co., Port Huron 34, Mich. 

Revere Copper & Brass Inc., 236 Park Ave., 
New York, N. x 

Ryerson, Jos. T., & Son, Inc. 


, 16th & Rockwell 
Sts., Chicago ‘18, tH. 


TUBING, Steel 


Allegheny Ludium Steel Corp., ge Pa. 

Babcock & Wilcox Co., Beaver Falls, P 

Crucible Stee! Co., of America, P.O. on 2518, 
Pittsburgh 30, ‘Pa. (Stainless & High Alloy 

National ube Div., Steel Corp., 525 W 
Penn Place, Pittsburgh, Pa 

Revere Copper & oe Inc., 230 Park Ave., 
New York 17, 

Ryerson, Jos. T., yy ‘Son, Inc., 16th & Rockwell 
Sts., Chicago ‘18, 

Timken Roller nies Co., Canton, Ohio 


TUBE & RIPE CUTTING-OFF MACHINES 


Grieder Industries, Inc., Bowling Green, Ohio 
Sheffield Corp., Box 893, Dayton 1, Ohio 


ULTRASONIC MCH. TOOLS 
Sheffield Corp., Box 893, Dayton 1, Ohio 


VALVE CONTROLS 


Barnes, John S. Corp., Rockford, 1! 

Logansport Mch. Co., Inc., Logansport, Ind. 

Moog Servocontrols Inc. E. Aurora, N.Y. 

Vickers Inc., Administrative & peeneering Cen- 
ter, Box ‘802, Detroit 32, Mich 


VALVES, Air 


Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, Ill. 

Hydraulic Press Mfg. Div., Mt. Gilead, Ohio 

Logansport Mch. Co., Inc., Logensper’, Ind 

Ross Operating Valve ae "110 E. Golden Gate 
Ave., Detroit 3, Mic 

Schrader’s Son, A., 470 Vanderbilt Ave., Brook- 
lyn ¥, 

Skinner Electric Valve Div., New Britain, Conn. 

Tomkins-Johnson Co., Jackson, Mich 


VALVES, Hydraulic 


Barnes, John S. Corp., Rockford, II! 

Denison Engineering Div. American Srake Shoe 
Co., 1152 Dublin Rd., Columbus 16, Ohio 
Elmes Eng. Div., American Stee! Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 


(Continued on page 288) 
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MOLITE (M2 High Speed Steel) 
—for best balance of red hardness, wear 
resistance and toughness in cutting tools 


Product of Skilled 
American Workmen 


COLUMBIA TOOL STEEL COMPANY 
: 430 Lincoin Highway 
Chicago Heights. Illinois 


BIA 





POWERFUL + DEPENDABLE 


ALLEN 


HEAVY DUTY 


PUNCH PRESSES 


ECONOMICAL 
FULLY GUARANTEED 
MODERATE IN PRICE 


Hundreds of different 
Mode! Combinations 
1 to 12 ton Capacities 


See your Supply Dealer 
or write for Catalog giv- 
ing complete informa- 
tion, specifications and 
prices on our line of 
Heavy Duty Punch 
Presses. 





Thousands in Use 


© ALVA ALLEN INDUSTRIES, Dept. M | 


| Clinton, Missouri Tel. 


TUrner 5-3331 
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416-PAGE 
iDIt@ MASTER 
CATALOG #21 


PRECISION INSTRUMENT PARTS 
and ASSOCIATED COMPONENTS 
STOCK 


FREE 


Available From 





GEARS * SHAFTS* COLLARS» CLUTCHES 
BEARINGS * COUPLINGS « DIFFERENTIALS 
¢ SPEED REDUCERS and many other Pre- 
cision Engineered Parts & Components. 


PIC DESIGN CORP. 


Subsidiary of BENRUS WATCH COMPANY, Inc. 


N.Y 


Send for 
your FREE 


today. 





477 Atlantic Ave., East Rockaway, L.| 


ror more data circle item 287A on Card 





(ins) ELECTRIC GAGES 
ae 3) - RAPID INSPECTION 
; - LOW INITIAL COST 


+ NO MAINTENANCE OR 
INSTALLATION COST 


Cet. £6501 —Heed only seo 
Cot. $6551 — Signal box ss 
Cat. £61318 - Stend 29.75 
Cot, £6201 — Stand and 
Signal box (Self contained unit} 175 
Cot. 2658 — Not shown — Diel 
indicator tor use with © 650! 
Cet. #6562 — Not thown - Coup- 
ling te connect #650! to #650 § 


For Complete information request our 96 Pege Ceteleg — 
Contect any of our 4 “Coast te Coast” Locations or your 
neerest Locei Distribeter. 














WAREHOUSE STOCK, SHOWROOMS & SALES OFFICES AT 
NEW YORK: 200 Lafayette Street, New York 12, N. Y. 

ST. JAMES: St. Jemes, Mineesote 

LOS ANGELES: 3337 West Otympic Bivd., Los Angeles 19, Col. 
CHICAGO: 5045 W. Herrisen, Chicege 44, ill. 

Whee writing to any of the above locations, refer te DEPT D-3 — 
For more data circle item 287B on Card 


AR —ALL MAKES... 


Special and standard 
PRECISION GEARS UP TO 200 DIAMETRAL PITCH 


All Gears certified for Accuracy 
Quality and Fine Workmanship 


NEW JERSEY GEAR & MIG. co. 


1470 Chestnut Ave. Hiliside, N. J. 
For more data circle item 287C on Card 


CAMS 


MADE TO 
YOUR SPECS! Dr. Chas. Eisler ME, Founder 





PRECISION MEASURING 
TOOLS AND INSTRUMENTS 




















WALLACE BENDS 


give tubing, pipe, structural shapes and solids the contour 
you need for the use intended. That is why production men 
have been bringing bending problems to Wallace since 
1896, It is the time-proved way to bend a production curve 
upward and a cost curve down. 


WALLACE BENDERS 


serve outstanding metal fabricators the world over, many 
of them exclusively. The complete Wallace line includes 
ram benders, rotary and roll benders, automatic and manu- 
ally operated, in the widest range available. For the job 
you do, Wallace build$ exactly the bender you need. 





FROM YOUR DESK OR SHOP, ANYWHERE 


CALL WALLACE COLLECT 


BUckingham 1-7000, Chicago 


Ask for Bob Baxter. It’s the quick, direct way to expert 
help on a bending problem. No charge to you. Wallace 
pays. Call Bob Baxter now. 


SEE BENDING AS OTHERS DO IT 


Pictures of actual bend- 
ing operations abound 
in the Wallace “Take A 
Peek” Book. It’s free. Get 
your copy. 
Phone or Write 
Bob Baxter 


WALLACE SUPPLIES MFG. Co. 





Mfrs’ agents wanted Chas. Eisler, Jr., Pres. 
EISLER ENGINEERING CO., INC. | 
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V-W-Z Product Directory 


T Hydraulic Press Mfg. Div., Mount Gilead, Ohio WELDING POSITIONERS 
I le ap al id py oe ‘Machine, Inc., 810 Center’ Ave, gitar Enrg. Co Co., Inc., 750 South 13th St., 
Vickers Inc. "Administrative & Bponearing Cen- Newark 


2 ter, Box 302, Detroit 32, Mi 
Drill Team Seakeree, | ta WELDMENTS | 
fo r yo u r h oO | e “Lo ween Vernier; vena Aistest Sy ond Sra St. & S. Ken- 


wood Ave., Chicago, III. 


PFOCUCTIION  . | Vise. Machine WIRE 


Austin Industrial Camp., White Plains, N. Y. Ataghery Ludium Stee! Corp., Pittsburgh, Pa. 
Brown & Sha snares “ye ‘Ga.; Providence, R. |. (Stainless 
Cincinnati ling Machine Co., Milling Mch. Bethlehem * tee! Co. Rothishem, Pa. 
i Bh, Ave., Cincinnati 9, Ohio Ge. of America, P. O. Box 2518, 
Delta Power Tool Div., 400 N. Lexington Ave., Stainless Titanium) 
Pittsburgh 8, Pa. Wm. Penn Pl., Pitts- 
ens Machine Co., Inc., 810 Center Ave., 


Ind 
Modern ich. "Tool Co., 2005 Losey Ave., Jack- 
son, Mich. WIRE FORMING MACHINES 
Universal Engineering Co., Frankenmuth 2, Cosa Corp., 405 Lexington Ave., New York 
icn. 
; 17, N. ¥. 
Wesson 58, ize Woodward Heights Bivd., Eisler Enore. C Co., Inc., 750 South 13th St., 
. Tool C8. Inc., rm North 18th St., 
“Ampere, range, N. 
WAY COVERS 


Futurmill, Inc., Pontiac, Mich. 





TAPPING UNIT A.T.U. #3 


Completely self-contained all-electric lead 
screw precision unit. Quickly interchangeable 
for fast single or multiple spindle head 
— With forward and reverse electro- 

mognevis clutches and variable torque 


WOODWORKING MACHINES 


Classine Div., Atlas Press Co., Kalamazoo, 


ed atten 
eae besos 


WELDING EQUIPMENT, Arc Delta Power Tool Ow., 400 N. Lexington Ave., 
Air Reduction ign Co., 150 E. 42nd St., New Pittsburgh 8, 


York 17, N. Greaves Mch. Tool Div., 2011 Eastern Ave., 
General Electric ‘~So., Schenectady, N. Y. Cincinnati 2, Ohio 


Lincoln Electric &., 22801 St. Clair Ave., Greenlee Bros. & Co., 2136—12th St., Rock- 


Cleveland, Ohi ford, Ill. 
TAP Linde Co., 30 E. 42nd St., New York 17, N. Y. 
WRENCHES, Allen, End, Socket, 
& DRILL | wetpvinc EQuipMeENT, Gos Adjustable, etc. 
Allen Mfg. Co., Bloomfield, Conn. 
TWINS Ae Ramen $e Sales Co., 150 E. 42nd St., New Armstron ; Bros. Tool Co. 5213 W. Armstrong 
ve., icago , 
Linde Co., 30 e ‘42nd St., New York 17, N. ¥. Chicago a ge Tool Co., 6 E. 44th St., 
New York 17, 7. 
Williams, ¥.: H. & yg 400 Vulcan St., Buffalo 
WELDING EQUIPMENT, Resistance 7,N 
Eisler Engrg. Co., Inc., 750 South 13th St., 
Newark, ae ZINC 
Federal Machine and Welder Co., Warren, Ohio 
Precision Welder & Flexopress Corp., 3518 i rgd Zinc Co., 160 Front St., New York 


4 
‘ 


Ce cee cee ce cee ee oe cee ee oe oe oe ee ae ee 


Ibsen Ave., Cincinnati 9, Ohio 


’ 





SAVE UP TO 75% ON YOUR TOOL COSTS 


IGH SPE stoic * me ARMSTRONG 
4 ” 
DRILLING UNIT BU. #2 bap si : -_ 65% : Pigs ay 
Completely self-cont: it with 
powerful fy feed re hydraulic Centrel. NO. 2 M,- ¢ gir. sace ate comnans ai ike. 
Quickly interchangeable for fast single or SLIGHTLY USED-HAVE BEEN REGROUN| 2 for 98¢ 
multiple spindle head operation. 
Ne SR ARMAS SRNR ee STANDARD TYPE DRILL SLEEVES 3/8 STEEL LETTERS 
MORSE USED 
Used singly or in combination they offer the TAPER HOLE OUTSIDE SURPLUS NEW 
flexibility and adaptability to meet modern 1t0 2 
drilling and tapping requirements. When 1 t0 3 
combined with Ettco-Emrick multiple spindle 110 4 
heads they'll set new standards of precision, 1t0 5 
speed and economy. 2103 
2t0 4 
SPECIAL MACHINES 210 5 
Building the Twins into 310 4 
high production special 300 5 
machines is simple, be- 
cause all units are elec- 4t0 5 


trically controlled and 4 to 6 
all components are 





/ 
/ 
i 
l 
1 
1 
1 
| 
! 

\ 


7 








nn 


50 1.00 
65 1.31 ne 
, 1.56 pets 


3.89 
" LETTERS A to Z IN WOOD BOX 


FINEST CARBON STEEL 
1.56 REG. $14.25 NOW ONLY $5.95 
3.89 HIGH SPEED 


1.56 » BRIDGE REAMERS 
—— = 








3.89 


3.89 Die. Spec. Price 
21/32 $1.50 
13.17 29/32 1.75 


1 1/3 200 
standardized equip- Sto 6 6.50 13.17 yi 275 


) ment. We can supply Above reamers with 1/2" shank add.50 ¢ per tool 


the assembly complete S » Cy 5 LB. SPRING MIX Bridge reomers, made of high speed steel, are cepiiidly designed for 


with tooling — or you : ie - ; severe service ond are particularly adapted for usein structural iron and 
can do it in your own _ —— a 5 Ibs. y soringe in lengths steel, bridge erection, and ship construction, where frequently extreme 
plant E A, ‘om up to 6”, all in original condition. Springs precision isnot required. The cutting end of the flutesis tapped to permit 
Writ f d t il af - every purpose, _~ of — petra, the reamer to enter overlapping holes often encountered in structural work, 
4 jension, compression, torsion, r, machine, 
ite for details ~ ~ Steen eiaiee ee aa © oter| SAVE 80% ON NEW HLS. BRIDGE REAMERS. THE 19/32 
| enllerini . J ‘| REAMER COSTS REGULARLY 23.50, WE SELL IT FOR 3.00. 
Authorized distributors in U.S. and Canada {= $2.98 - 11.50. 


20.00 VALUE only... BUY GOFANY 1SiZE,GeT2 Free] »°4 4°° 
ETTCO TOOL & MACHINE CO., INC. 


SEND FOR FREE CATALOG — 1000’s OF TOOL BARGAINS 
592 Johnson Avenue, Brooklyn 37, N.Y. | Madly tt] CMM Cl) Beton 


GUARANTEES: Since we do sell a large quantity of used and reconditioned surplus 

s tools: ALL CUTTING TOOLS AND HARDWARE ARE SOLD SUBJECT TO YOUR 

Chicago ° Detroit ¢ Los Angeles * Indianapolis ] 0 4 RA ) INSPECTION. Any cutting tools or hardware that you find not up to your specifico- 

The only full line manufacturer covering the entire tions may be returned freight collect without our permission. All items ore shipped 
ae fie: Sanoing Atte = e Multipl eens 1 fob Detroit. 

S ng Tapping Machines e DETROI MICHIGAN CREDIT POLICY: We will ship open account all rated D. & B. Fi Ni ted 

Machines ¢ Indexing Fixtures ¢ Tap & Drill Chucks firms and individuals cosh with order. C.0.D. orders must have 25% Seed 2 


weewwnnn eS — — = 
onunnwaevs® wus w 
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Gi Fol=t-phal-o Moh alo .{-t-10 1 (-WNsy-\o) nleyal 


CLASSIFIED ADVERTISING RATES: $12 per single column inch 


astern Rebuilt Machine Tools 
RE-BUI LDING e THE SIGN OF QUALITY 
THE MARK OF DEPENDABILITY 


The listing below is only s VERY SMALL AMOUNT of the total sumber of machine teste thet wo Rene tn medl, Hee 
immediate shipment. Our prices are realistic with today’s market and our quality of rebuilding is the same high 
standard—THE LEADER IN THE FIELD OF REBUILT MACHINE TOOLS. 


GEAR SHAPERS pe ype qorecee? 
Type AP. eee, p f= 4 is Type CH, m.d., 
ows Enveloping ~ merator, m. 

No. 12 Fellows Gear Shaving Machine, m.d., late pny am eneanges 
No. 7 Fellows, 1945 No. 50 Heald, m.d., 1945 
vo. 7, “ Fellows a | eon, pelted m.d. . No. 73 Heald Airplane Cylinder, m.d., new 
Yo. 18 Fellows Gear Finishing Machine, m.d. 
io. GIA Fellows, m.d., latest type, 1945 or eee . 

645A3 Fellows, vee belt drive 











o- Electrical Co. ee? 8 
< é No. 645Y Fellows, md. No. 5D Gardner H. D “Polishing Stand, 194 
Checking a Miles vo-boltt lathe for ai No. 60 Cross Gear Tooth Rounder or Pointing Machine, DISC GRINDERS 

ind’ 


with nout is held within . per m.d. Type 36FAS Model 102 Standard Elec. Tool Co. Pedestal 
foot which is po Bree e below new tool standards. No. 70 Cross = HS Spur Gea, m.d., 1940 Grinder, 


new 
BROACH 10 ton 54” STR American dup. vert. hyd. No. 72 Fetlows, HS m.d. Type 10 BAP Model 100, Standard Elec. Tool Co. Pedes- 
No. 75 Fellows, H.8., m.d tal , new 
COILER Cleveland cradle type uncoller 50”-72" W, No. roa — H. a Spur & Helical, m.d. Type eras Me Model at 101, Standard Elec. Tool Co. Pedes- 
52 . eliows, @. der, 
CENT 6” x 34” Mo, 56 Sundstrand dbi. end, No. 725 Fellows, 1945 No. 186—36” cap. >. Gardner, m.d., latest 

new 44 No. 121 Hanchett Prod. Face Grinder, m.d. 
COMPRESSOR 445 CFM Gardner Denver Mod. gues CUTTERS Model 342-30 Besly, vee belt m.d., 1945 

WBBERT . 12 Gleason Straight Tooth Bevel Gear Rougher, m.d. 
DRILL 20” We. a7 Baker Gree. hy. dy. box colama . 36 Gould & Eberhardt Bevel & Spur Gear Rougher, SURFACE GRINDERS 

ILLS, went. jateo dbi. new 46, hard ways m.d. No. 16A-2 ey Auto-Rotary, m.d. 
ne ULT 12" al No. "So Defiance rail No. 4B Fellows Gear Burnisher No. 33 
DRIL MULT. HO Baker vert. , late No. 8B Fellows Gear Burnisher 14” Pratt & Whitney Vertical, m.d. 
baits, RADIAL "Si Cincinnati Biekford super 3” Gleason Gear Generator, m.d. 14” Pratt & Whitney Model M 1640 Vertical, m.d. 
48” Gleason Automatic Bevel Gear Planer, m.d. No. A-1-8 Arter Surface Grinder 
paiLts. SENSITIVE 24” No. 3812 Edlend 2 spdi. No. 5AC Lees-Bradner Heavy Type Gear Generator, m.d. Ne. 15 National Acme Horizontal, m.d 

vtl mtr. . No. 4- rown & Sharpe, m.d. No. 22-12” Heald Rotary, m.d. 
ret UPR ." 24” Mod. 4BM Fosdick ord hd, No. ! as € . md. No. 2 Brown & Sharpe, m.d. 
MD, new 54 No. 5-60” Brown & Sharpe % 3 No. 2 cee & Sharpe Horizontal Wheel Surface Grinder, 
oR! gt eo BLY Davis-Thompson Rotomatic W. C. Lipe Gear Chamfering, m.d. 
purvicarée Model BL2416 3 spdi. Pratt & Whit- No. 7125A Fellows, H.S., m.d. No. 28 , we & Sharpe Horizontal Wheel Surface Grinder, 

e 


Le 
GROOGVER Wicace continszous, new 53 EAR HOBBING MACHINES 60 Hanchett Vertical | are m.d 
GEAR CHECKER 20m Follows “Red Liner’ ext.- -Coli . Model “84A—61” piduoes © oni Face, m.d. 
-» new Schonherr Way Grinder, radia 
GEAR Geneaires 12” Gleason, str. bevel gear- 10x36” Norton Horizontal Wheel Hydraulic, m.d., 1951 
new 4 No. ‘ 20”x24"x72” Mattison Grinder, m.d. 
seas PLANER 24” Gleason bevel gear No. 3 4 ., 19 16”x16”"x48” Thompson Type € Horizontal Wheel, m.d. 
le Bradner sg No. 5 Newark Automatic, 4. 
t St . GCC 8” Red ting ¥ No. 12 . : 4. SHAG CBtEDERS 
GEAR CHAMFERER SheMield Mod. 345 Type C, new No. 12 Barber-Colman, single overarm, m.d. Se ee oe ee ee 
No. 34 Brown & Sharpe, m.d. 
GRINDERS, cyl. 6" x 30” Cincinnati Filmatie, No. 130 Cleveland Vertical Rigid Hobber Trve No. 50—7% HP. Standard Elec. Tool Co. Double 
. u 
GRIN — CENTERLESS Wo. 2 Cincinnati, swivel No. Ly Gould & Eberhardt Universal Mfg. Gear Hobber, 25 HP. U.S. Elec. Co., Heavy Duty Double End, m.d. 


slide, 
GRINDERS, yy 6” x 30” Cincinnati Filmatic, 
gran TESTERS THREAD GRINDERS 


pia No. 33 lo Precision . 
GRINDERS. cyt. 10” x 18” Norton type C, late f-06 Wang Geer Whe. fo. ‘Prefite Teuting earemes SS (oe 
come CYL. 12” x 48” Cincinnati Universal, qo" National Broach & Machine Co. TOOL & CUTTER GRINDERS 

m.d. 


18” National Broach & Machine Co. 
ERS, CYL. 22” x 72” Landis universal 18” Gleason Bevel Gear Tester, m.d og 7 we sentest 


ERS, DISC 24” Model 221 Hanchett opposed No. 471 Michigan Tool Co. Hob. Reamer & Gear Checker No. 914 Covel Usk Hoe bri Sharpener, m.d. 
feeder National Broach & Machine Co. ‘Red Ring’’ Universal No. 1 Heald Too m.d. 
ee. ert. No. 72A3 Heald Gagematic, MD Gear Checker No. 2 LeBlond, m.d., 1944 
NTL. Ne. 72A5 Heald hyd. plain, Swvi. No. 2A Wm. Sellers Valrersal Tool Grinder, m.d. 
4. ty AUTOMOTIVE GRINDERS No. 2B Sellers Wet Drill Grinder. m.d. 
cRinven. INTL. No. 271 Heald Pi. swvl. wrk. hd. No rs Van Norman Automatic Piston Turning & Grinding No. 4T Sellers yy m.d., latest 
Machine, m.d Ma, 6G Sellers, 
GRINDER, INTL. ant No. 24-36 hole, late Kwik-Way Model H Pist Turni Grindi Machi ; 
GRINDER, SURFACE 12” x 12” x 48” Thompson, me a > Gleason “Soial Bev Sharpened oe 
No. 13 Brown & Sharpe Universal, m.d. 
OVER 1000 NEW AND USED CENTERLESS GRINDERS No. 404 Barber-Colman Hob Sharpener, m.d. 
’ es eee No. 2 Cincinnati, m.d., Filmatie Spindle, 1944 Sundstrand Tool Grinder, m.d. 
iy MACHINE TOOLS IN STOCK No. 3 Cincinnati, m.d. 12x28” Landis Universal Pi Tool Grinder, m.d. 


WRITE FOR LATEST STOCK EIST The above is only a partial listing 


CA WRITE FOR COMPLETE STOCK LISTING 
mi v1 | =e TTL man: EASTERN MACHINERY COMPANY 


2045 EAST GENESEE-* SAGINAW, MICH. PL. 2-3105 1006 Tennessee Avenue, Cinc 2 ° MElr 

















able Address EMCO 





WANTED CHIEF ENGINEER AA Gk Wares 6 Se 


Graduate engineer ferred, other with - Li. Caetine Pre- 
she enpertonse sal beak od will be conned, selector Tarret Bar FOR SALE 
te supervise 4 "Enainuering be epartment engaged in ali 2A BROWN & SHARPE, Hi- L . 
Siete ad Teta ute tay | | arfitge het hee ak <2 Cetonet, Siete Saete aae 

installa complete 2. lace gr' 

D tas of testy enipnent oe Type. 24” Cin.” Bietford Seeer Todo enn tren. year old. Serial 2M2HSF-83. Used less 
ine design tas arvel Hack Saw 10” x 10” or Og than 500 hours. $17,500 new. Asking $15,000. 
» 3, 6, %, 2uMS.26" Leland ¢ CO. Drill Press. THERM, Incorporated, ithaca, New York 
19 Ward Street — BA 5-5887 —— Rochester, N.Y. 











NUMERICAL CONTROL “POSITION ne See 
REGULATORS FOR MACHINE TOOLS” SALES AND SERVICE ENGINEER MACHINE TOOL 


Reprints of this 12 page section from our Wanted by Detroit firm due te expanding sales RECONDITIONING 


issue, p by John Dutcher of imported and domestic machine tools, and 
of General Electric Co., are available for 50 stamping & forging equipt. Liberal salary plus & the Art of Hand 
cents each. Send prepaid order to: Promo- commission to sy ae competent man. Furnish Send for free folder describing filus. book. 


tion Dept. full_ parti fidence to Box 729, Mo- MACHINE TOOL PUBLICATIONS 
MACHINERY 93 Worth St. N.Y. chinery, 93 Worth Sty Now York 13, N. ¥. 215 Commerce Bidg., Seuth Wabash St. 
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AUTOMATIC “GaN 
DRILLING 


AT ITS BEST... 


THE JOB: Drill two or three cross 
holes in camshaft; drill and tap one 

Here is automatic drilling applied to varied production that deep oil hole in axis of shaft. 
frequently includes short runs. Designed to handle fourteen THE MACHINE: A Leland-Gifford 


different camshafts, this Leland-Gifford special drills an axial = = bgt tains A. nigrot 
hole up to 53%” deep, taps the axial hole and drills two or three standard lead screw tapping unit, 
fl é : Nags and work-handling fixture. Shafts 

cross holes in each shaft. Typical production for 3%” axial holes are manually clamped and hydrau- 
Yr" i j lically shuttled to drilling position 

up to 3%” deep, plus cross holes and tapping, is 26 shafts per oe pe ee Met ay Be gps 
hour at 100% efficiency including handling. Change-over for interference point. Vertical unit re- 
different shafts is quick and easy. tracts until horizontal unit com- 


, ‘ A , , . letes d hole, then finish 
Investment in this Leland-Gifford special machine quickly Li. Maa chintieh de Veoauad 
paid for itself. position for axial hole tapping. 


For automatic drilling at its best, be sure fe see Leland-Gifford 


CALL THE OFFICE NEAR YOU 


LE AN on G if KF KF O RD WORCESTER 1, MASSACHUSETTS 


Chicago 5 New York Office 


2515 W. Peterson Ave. 75 S. Orange Ave. 
Detroit South Orange, N.J. 
10429W.McNicholsRd. Los Angeles Office 
Cleveland 22 2620 Leonis Bivd. 


DRILLING MACHINES _ §f ,,. tetsnpetce.r.0.Ber 108 


Rochester 12, P. O. Box 24, Charlotte Station 
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why 
gearless 
drill 


heads”? 


Each of four heads drills three different hole patterns. 
Drilling pattern is —— merely by removal and replace- 
ment of respective drills. In all, 108 holes are drilled. 





because 


agar 


gearless design 
can use more 
spindles and do 
more work 


Zagar gearless design in multiple spindle decreases. This advantage obtains whether 
machining permits a flexibility unmatched by __ the head is designed to produce one part or 
any other equipment. Basically, the applica- more than one part of varying machining 
tion of more and still more spindles is the patterns. 

key to savings in every stage of the job. From When drilling, reaming and tapping on 
incipient engineering through cost per part more than one part, Zagar can often apply 
(or cost per hole), every step is marked by _ one head to do several patterns. Zagar heads 


cost-saving over any other approach. As _ drill, ream, and tap varying diameters on any 
spindles are added, cost per spindle actually center. 


Write for Engineering Manual A-2 for technical reference, 
@) F=)) INCORPORATED 
23888 Lakeland Bivd. ° Cleveland 23, Ohio 
USE MORE SPINDLES TO DO MORE WORK 
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AIR TOOLS, PORTABLE 
Chicago Pneumatic 


ATTACHMENTS, MACHINE TOOL 
Precision Processing Co. . 


BAND SAWING MACHINES 
Armstrong-Blum Mfg. Co. 


BAR MACHINES, AUTOMATIC 
Cleveland Automatic Mch. Co. 211 
Greenlee Bros. & Co. ........ 63 
New Britain Machine Co. ... 32-35 
Warner & Swasey 

Front Cover, 16-17 
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Fosdick Mch. Tool Co. ..... 
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National Automatic Tool Co. 99-100 
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BUSHINGS 

Universal Engineering Co. ... 36 
BUSHINGS, BALL 

Thomson Industries, Inc. .... 193 
CAMS 

Eisler Engineering Co. ..... 287D 
CARBIDE TOOLS 

Metal Carbides Corp. ........ 52 
CASTINGS 

Malleable Castings Council 188-189 
Meehanite Metal Corp. ...... 261 


CHUCKING MACHINES, AUTOMATIC 

Goss & de Leeuw Machine Co. 252 
New Britain Mch. Co. ...... 32-35 
CHUCKS 
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Hanchett Magna-Lock Corp. . 236 


Jacobs Mfg. Co. ............ 
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Oakite Products, Inc. ........ 78 


COLD HEADING & FORMING EQUIPMENT 
National Machinery Co. .... 76-77 
COLLETS 

Hardinge Brothers, Inc. ..... 243 


COMPUTERS, DIGITAL 
Bendix Computer 


COOLANT UNITS 
Little Giant Pump Co. ...... 285A 


CONTRACT WORK 
Textile Machine Works 


CONTROL DEVICES, ELECTRONIC 
Moog Servocontrols, Inc. ..... 242 


CONTROLS, MOTOR 
Allen-Bradley Co. ......... 67-68 


COPPER 
American Brass Co. ......... 85 


CUTTING & GRINDING FLUIDS 
Cincinnati Milling Products 
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Sinclair Refining Co. ........ 96 
Standard Oil Co.. «2.4... 2.6. 74-75 


CUTTING TOOLS 
Ace Drill 
Chicago Latrobe 
Cincinnati Lathe & Tool Co. .. 
Cleveland Twist Drill Co. .... 247 
Greenfield Tap & Die 55 
National Twist-Winter Bros. 28-29 
Threadwell Tap & Die Co. 

Inside Back Cover 
CYLINDERS 
Hannifin Co. 


DEBURRING TOOLS 
Universal Engrg. ........... 47 


DIE-SINKING MACHINES 
CORE CO oss ccs So eee ce 80 


DRILL HEADS 
SN To «bin sd 0k See 292 


DRILLING & TAPPING UNITS 
Ettco Tool & Mch. Co. ...... 288A 


DRILLING MACHINES 

Baush Mch. Tool Co. ........ 
Delta Power Tool Div. ...... 271 
Edlund Machinery Co. ...... 249 
Leland-Gifford Co. .......... 290 
Sundstrand Mch. Tool 


(Continued on page 294) 


MACHINERY, March, 1960 








ow the pot 








A FAST, 
ACCURATE GAGE— 
WHERE AND WHEN 

YOU NEED IT! 


The MICROtrol* 170 is a 
transistorized gaging system for 
use at the machine, in the gage 
laboratory or on the production 
line. Production personnel find 
it simple to use. The four types 
of gage heads available can be 
used interchangeably with the 
battery-powered amplifier. 


Features 


@ Only 2 control knobs 
®@ One adjustment zeros both scales 
@ Large meter with 4.6” scale 


® Dual range—from either + .0003” 
to + .003” or + .001” to + .010” 


@ Accurate—transistorized throughout 
@ Pocket-sized—534” square 
by 3-1/16” 


® Mounting adapters and gage head 
stored in cover 


© Carrying case handle doubles as 
amplifier stand 


© Lightweight—weighs only 3 Ibs. 


© Battery powered—can be used 
anywhere 
e@ AA dry cells can be used in 


emergency 


® Gage heads interchange quickly 
and easily 





Basic System, complete with gage 
head and amplifier . .. only $340.00 


* Trade Mark 


Contact your nearest Cutler-Hammer 
office or—Order Direct from 


AIRBORNE 
INSTRUMENTS 
LABORATORY 


DEER PARK, LONG ISLAND, N. Y 


A DIVIS 
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BOOKS LIKE THESE ARE RELIABLE TOOLS 
THAT CAN HELP YOU IN YOUR WORK! 


MACHINERY’S HANDBOOK— 

16th Edition 

A modern handbook is a necessity for 
every man who holds or hopes to hold 
a responsible job in the mechanical 
industries. This one is the “Bible” of 
them all. The latest edition of this 
world-renowned book combines all the 
valuable features of earlier editions with 
the most recent and useful machine- 
designing and machine-shop data ob- 
tainable. 192 pages added to 15th Edi- 
tion. Over 500 completely new 

of reference data. 2104 Pages, umb 
Indexed. 

$11.00 


THE USE OF HANDBOOK 


TABLES AND FORMULAS 

A companion book for users of MA- 
CHINERY’S HANDBOOK _ which 
shows you how to get the most out of 
your Handbook. Examples, solutions 
and test questions show typical applica- 
tions of Handbook matter in both 
drafting-rooms and machine shops. 


$2.00 Special combination 
price with MACHINERY’S HAND 
BOOK, $12.50 


DIE-CASTING—2nd Edition 

by Charles O. Herb 

Illustrates and describes the latest die- 
casting machines. Tables of die-casting 
alloy compositions, the latest develop- 
ments, discussion of their properties and 
applications. 196 Illustrations. 310 
Pages. 

$5.00 

MATHEMATICS AT WORK 

by Holbrook L. Horton 

100 pages of reviews of the fundamen- 
tals of arithmetic, algebra, geometry, 
trigonometry and logarithms. 482 pages 
of illustrated mechanical problems with 
step-by-step analyses and solutions. 146 
pages of standard mathematical tables 
needed for all types of problem solving. 
196 Illustrations. 

$7.50 


MACHINE TOOLS AT WORK 

2nd Edition—by Charles O. Herb 
Applications of standard and special 
machine tools, with data on speed, 
feed, production, etc. Covers turning, 
thread milling, thread grinding, drilling, 
tapping, boring, punching, riveting, 
planing, shaping, broaching, honing, 
superfinishing and much more. 584 
pages, 434 illustrations. 

$6.50 


GEAR DESIGN SIMPLIFIED 

by Franklin D. Jones 

In chart form. Contains 110 gear-prob- 
lem charts and worked-out examples of 
gear design that show exactly how rules 
are applied in obtaining essential di- 
mensions, angles, or other values. 201 
Drawings. 134 Pages. 

$4.50 


More Books Described 
On Reverse Side 


Order Them by Mail 


INGENIOUS MECHANISMS 
FOR DESIGNERS AND INVENTORS 


Volumes | and I! by Franklin D. Jones. 
Volume Ill by Holbrook L. Horton 


A ne encyclopedia of me- 
and 


chanical movements unparalleled in 
scope usefulness. Each volume is 
an independent treatise. Similar in size 
and general character, the contents are 
different. Tells what each mechanism 
consists of, how it operates, and the 
features which make it of special inter- 
est. Hundreds of illustrations. 


Single Volume, $6.50 
Complete Set, $16.00 


ENGINEERED WORK MEASUREMENT 
by D. W. Karger and F. H. Bayha 
Comprehensive treatise on solving prob- 
lems of Method-Time Measurement 
(MTM) and Time and Motion Study, 
to establish efficient procedures. His- 
tory, fundamentals, mathematics, appli- 
cations, standards of MTM. Complete 
tables and official MTM working data 
card. 120 Illustrations. 630 Pages 
$12.00 


MANUAL OF GEAR DESIGN—3 Vols. 
by Earle Buckingham 

Vol. Il: mathematical tables, especially 
applicable to gear design. Vol. II: 
simple formulas and time-saving tables 
for solving spur and internal gear de- 
signing problems. Vol. III: formulas, 
charts and tables used ‘in designing 
helical gears for parallel shaft drives 
and “spiral” for non-parallel, non- 
intersecting shafts. 

Complete Three-Volume Set, $12.50 


Any Single Volume, $5.00 


HELICAL SPRING TABLES 


by John D. Gayer and Paul H. Stone, Jr. 
Index of over 6800 ready-designed com- 
pression and tension springs from which 
selections may be made with minimum 
calculation. 165 Pages. 

$5.00 


DIE DESIGN AND 
DIEMAKING PRACTICE 
3rd Edition—by Franklin D. Jones 


Drawings and descriptions of a tre- 
mendous variety of dies and a vast 
amount of data to help you avoid ex- 
pensive mistakes and delays. A stand- 
ard reference work in the metal-work- 
ing industries, used some 40,000 
diemakers, designers tool engineers. 
661 Illustrations. 1083 Pages. 


$10.00 


DIMENSIONS AND TOLERANCES 
FOR MASS PRODUCTION 
by Earle Buckingham 


An analysis of the many problems of 
dimensioning with tolerances for mass 
production, showing their effect on tool 
design, gage design, production and 
inspection, and suggesting improved 
methods and practices to solve these 
problems. 179 Illustrations. 164 Pages. 


$8.00 


MACHINE TOOLS—What They Are 
and How They Work 
by Herbert D. Hall and Horace E. Linsley 


Introduction to fundamentals of mass 
production. Covers each machine tool, 
how and where it functions, skills and 
organization that make modern mass 
production possible. A basic, thorough 
text on all phases of metalworking oper- 
ations. 363 Illustrations. 488 Pages. 


$5.50 
APPLIED ELECTRICITY—4th Edition 


by H. Cotton 


Elementary text for first course in col- 
leges and technical schools. Ideal for 
home study. Covers basic principles; 
contains diagrams, examples and prob- 
lems. 387 illustrations. 476 pages. 


$5.00 
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PUT THE FACTS AND FIGURES YOU NEED 
AT YOUR FINGERTIPS —WITH BOOKS! 


ENGINEERING ENCYCLOPEDIA 
by Franklin D. Jones 


Condensed and practical information on 
4500 subjects definitions of numerous 
terms used in engineering and manu- 
facturing practice, the results of many 
costly and important tests and experi- 
ments. No single work will give you a 
broader knowledge with less reading 
effort. 206 Drawings. 1431 Pages. 


NOW in ONE Volume, $10.00 


MACHINERY’S MATHEMATICAL 
TABLES 
Edited by Holbrook L. Horton 


rhis book has been serving mechanical 
engineers, machine designers, drafts- 
men, toolmakers, machinists and stu- 
dents for over 30 years! Now it is 
available in a greatly enlarged version, 
containing the authoritative, easy-to-use 
mathematical tabular information you 
need on the job. Designed for speed 
and utility. 254 pages. 


$3.75 
PIPE AND TUBE BENDING 


by Paul B. Schubert 


Defines the six basic ways by which the 
bending of ferrous and non-ferrous pipe 
and tube may be accomplished. Descrip- 
tions of methods, applications, and fea- 
tures of the equipment available. 159 
Illustrations. 183 Pages. 


$6.00 
JIG AND FIXTURE DESIGN 


by Franklin D. Jones 


A thorough coverage of the principles 
of development and constructional de- 
tails of jigs and fixtures. Designs show 
principles of construction that can be 
applied successfully to a variety of jig 
and fixture design problems. 345 Illus- 
trations. 406 Pages. 


$5.00 


Order Them by Mail 
QUALITY CONTROL 


New 4th Edition—by Norbert L. Enrick 
Principles and techniques for everyday 
use. Shows manufacturers how to im- 
prove average quality of products and 
save money. Explains use of statistics 
for establishing tolerances which are 
applied to dimensions of components 
and assemblies as well as tolerances for 
non-dimensional quantities. Shows step- 
by-step improvement in long-run pro- 
duction operations. 216 pages. 


$5.50 


INSPECTION AND GAGING—2nd Ed. 
by Clifford W. Kennedy 

The specific functions of manual and 
automatic measuring devices and gages, 
the techniques of using them. Analyzes 
the methods and duties of the different 
types of inspectors. Ideal for use in the 
plant or as training course text. 345 
Illustrations. 522 Pages. 


$9.00 


HYDRAULIC AND PNEUMATIC 
POWER FOR PRODUCTION 


by Harry L. Stewart 

Contains information on fluid-power 
circuits, types of equipment and oper- 
ational details useful to designers, buy- 
ers, installers and operators of hydrau- 
lic and pneumatic equipment. Describes 
step-by-step how air and oil equipment 
can be applied to the manual and auto- 
matic operations of all types of produc- 
tion machinery. 348 Illustrations. 416 
Pages. 


$8.50 
SELLING TO INDUSTRY 


by Bernard Lester 

64 articles on how you can do a better 
sales engineering job. Covers the prob- 
lems encountered in selling industrial 
products or services and discusses suc- 
cessful selling techniques. Case his- 
tories. 255 pages. 
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BETTER TOOL CRIBS 
by William Raisglid 


How to organize and operate an efficient 
tool crib with maximum benefits. How 
to avoid wasteful, haphazard methods 
of tool crib operation. Complete control 
systems based on the use of brass tool 
checks and triplicate tool charge slips 
are clearly described. 87 Illustrations. 
152 Pages. 


$4.00 
MACHINE SHOP TRAINING COURSE 


by Franklin D. Jones 


Contains 1124 pages of questions and 
answers, shop problems and solutions, 
blueprint reading charts. Illustrated by 
572 drawings and photographs. For 
use as a textbook or for designers and 
production engineers who want the 
fundamentals of machine shop practice. 


Two-Volume Set, $9.00 
Single Volume, $5.50 


INDUSTRIAL LUBRICATION PRACTICE 


by Paul D. Hobson 


Practical working manual covering 
motors, engines, turbines, compressors, 
refrigeration equipment, machine tools, 
pneumatic and hydraulic tools, and 
other industrial and marine equipment. 
Chapters on oil purification and recla- 
mation, use of cutting fluids, and stor- 
age preservation of machinery. 167 I)- 
lustrations. 534 Pages. 


$8.00 


GEAR RATIOS FOR 4- 6- AND 8- 
GEAR COMBINATIONS 
by Earle Buckingham 


Simple method for determining sets of 
4-, 6- and 8-change gears to meet pre- 
cision gear ratio requirements. Features 
tables of pairs of consecutive factorable 
numbers from 1000 to 40,000, their ra- 
tios and reciprocal ratios to use in 
making 4-, 6- and 8-gear combinations. 
95 Pages. 


$5.00 


DRAFTSMAN’S MATHEMATICAL 
MANUAL 
by Franklin D. Jones 


Draftsmen supplied, out of their daily 
experiences, this useful collection of 
classified problems and solutions. Con- 
tains principles of algebra, equations, 
problems involving unknown angles, 
solution of triangles to determine linear 
dimensions, calculating unknown diam- 
eters or radial dimensions, and general 
waneninn and designing problems. 
249 pages. 


$3.50 
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Benefit? Turbo-Cut’s longer chamfer distributes the 

load over more teeth and breaks up chips to minimize 
tap breakage. Turbo-Cut’s longer chamfer makes tapping 
easier and cleaner on through holes, does a one-pass 
job on blind holes. Only Threadwell makes the genuine 
Turbo-Cut with the longer chamfer. 

Also available in 

bottoming chamfer. 





THREADWELL TAP & DIE CO 
GREENFIELD, MASSACHUSETTS 


Stocking Warehouses: New York — Cleveland 
Detroit Los Angeles Greenfield, Mass. 
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How CINCINNATI-BICKFORD mounts 
column of “Thrustmaster” radial 
drill on Timken bearings to 
assure rigidity. 


World’s most powerful radial drill uses 41 Timken’ 
bearings to assure rigidity, handle extreme loads 


EIGHING 80,000 Ibs. and driven by a 50 h.p. 

electric motor, this 34-inch diameter column 
“Thrustmaster”, by Cincinnati-Bickford Division of 
Giddings & Lewis Machine Tool Company, is the 
world’s most powerful radial drill. To resist stresses 
and reduce arm deflection, the column is mounted on 
large pre-loaded Timken” bearings—one at the top, 
one at the bottom. They give the column and sleeve the 
rigidity of a single piece, resulting in greater accuracy 
and longer tool life, with higher speeds and coarser 
feeds. And 39 more Timken tapered roller bearings 
are used in the drill head. Timken bearings assure 
better performance because they... 
1) Take all loads. Their taper lets Timken bearings 
take both radial and thrust loads. And full-line contact 
between rollers and races gives extra load-carrying 


BETTER-NESS 


P 


capacity. 2) Practically eliminate friction. Timken bear- 
ings are geometrically designed and precision-manu- 
factured for true rolling motion. 

And Timken bearing service from graduate engineer 

salesmen qualified to work with your purchasing, en- 
gineering and production people is an extra advantage. 
It’s service, backed by research and testing facilities 
unique in the bearing industry. 
That’s why Timken bearings give you: 1) Quality you can 
take for granted. 2) Service you can’t get anywhere else. 
3) The best-known name in bearings. 4) The pace setter 
in lower bearing costs. Specify Timken bearings for the 
machines you use or buy. The Timken Roller Bearing 
Company, Canton 6, Ohio. Canadian plant: St. Thomas, 
Ontario. Cable: ““TIMROSCO”. Makers of Tapered Roller 
Bearings, Fine Alloy Steel and Removable Rock Bits. 
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